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A Pmposrl for Collaborative Vegetable Research Network 
in Southern Africa 
Executive Sumay 
1. Backwound: 
1.1. The importance of research to improve vegetable production, particularly 
on tropical vegetables, has been recognized by the Technical Advisory 
Cormnittee (TAC) since the early 1970s. A proposal to establish a small 
International Vegetable Research Institute for the Tropics (IVRXT) was 
examined by the Consultative Group for International Agricultural 
Research (CGIAR) in 1979, but not developed further. TAC tabled a 
proposal in 1988 for the creation of an International Service for 
b 
Vegetable Research (ISVER) and the establishment of regional vegetable 
research networks in Africa and subsequently in Latin America. The mid- 
term meeting of CGIAR, held at Berlin in 1988, endorsed in principle the 
need for vegetable research. At the 1989 mid-term meeting of the CGIAR 
in Canberra, the Group decided that as an interim action a proposal for 
an African Vegetable Research Network should be developed for 
consideration by the Group in its October 1989 meeting. 
1.2. CGIAR’s decision coincided with the policy decision by the leadership of 
Southern African Development Coordination Conference (SAOCC) in 
according priority to horticultural research. Meanwhile, the Director 
General of Asian Vegetable Research and Development Center approached 
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the Director of Southern African Center for CooperatOon in Agricultural 
Research (SACCAR) for a possible partnership in vegetable research and 
development. 
1.3. In pursuance of the CG and SADCC decision, and the AWN's interest, a 
joint CG/SADCC/AVRDC mission was mounted between August 22 and September 
I2 to develop a proposal for a collaborative vegetable research network 
in Southern Africa. ISNAR contributed the services of a staff member to 
the mission. The mission, besides drawing upon the valuable work done 
by TAC, SACCAR and member countries of the SADCC region, held extensfve 
consultations with the SACCAR leaders as well as policy makers, research 
leaders and concerned private sector.personnel in the four countries of 
the SADCC region. 
2. Status of Vegetable Research in SADCC countrfes 
and General Atmosphem for Collaborative Research 
2.1. Horticulture, including vegetable production, has been largely ignored 
in the region. On the other hand, comercial production of vegetables, 
fruits and nuts is growing. A number of hi/multilateral initiatives and 
private sector enterprise are contributing to the vegetable research and 
development in the region. 
2.2. The capability for vegetable research in the SADCC countries ranges from 
a national program such as Tanzania's or Zimbabwe's, which boast a 
fairly adequate group of research and training staff, to one such as 
Botswana's which has only four scientists and technicians conducting 
2.3. 
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vegetable research. No WCC country offers professional training (B.SC 
or above) in horticulture. Tanzania offers a two year diploma in 
horticulture. 
Despite the general weakness of national vegetable programs in the 
region and the lack of resources -- human, fiscal or otherwise, pockets 
of strength are perceptible. Tanzania appears to be active in training 
of the technicians, and in research on onion and indigenous leaf'y 
vegetables; Zimbabwe has a core of researchers working on collection and 
evaluation of gennplasms, particularly tomatoes, and there is a tfssue- 
culture laboratory in the private sector; Zambia has professional 
strength in seed production while Malawi has accumulated experience in 
exotic leafy brassica, i.e. cormK3n cabbage. 
2.3. A number of vegetables, exotic and indigenous, are strategically 
important to all the SADCC countries, i.e. tomatoes, onion, cormnon 
cabbage and vegetable amaranth. The research thrusts which currently 
receive high priorities are likewise co-n, i.e. cultivar 
identffication and evaluation; seed-production; control of major pests 
and diseases; and development of suitable production practices. (Table 1 
and Annex - 8). 
2.4. There is considerable further potential to increase the output of fruits 
and nuts. However, in view of the importance of vegetables in diet, the 
prospect of quick return to the farmers, and the priority given to 
vegetables by SADCC leadership, work on fruits and nuts may be deferred 
until the second phase. 
2.5 Given the above scenario, and the accuatulated experience of SACCAR in 
networking, the atmosphere for collaborative vegetable research appears 
to be favorable. 
3. General Network Strateqles: 
3.1. The proposal envisions a regulated but systematic bui.ldup of the network 
to avof d dispersion of e:forts. Although, specific comodftfes for 
research and the delineation of research thrusts and priorities will be 
worked out in a regional consultative workshop, the proposal recommends 
the follow1 ng: 
the network should start initially with a few strategically 
important vegetable species, i.e. tomato, onion, cabbage and leafy 
amaranth: 
the crucial areas of research may be confined in the beginning to 
where incipient research capacity exists and for which research 
priorities are high among the NARS; 
while 'each member state of SADCC shall be a beneficiary of 
technology and information generated by the network, selective 
leadership and active participation in the network's research 
programs may be initially limited to four advanced national 
programs i.e. Zimbabwe for tomato and professional training, 
Tanzania for onion and indigenous vegetables, Zambia for seed- 
production and Malawi for leafy brassicas. 
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3.2. The pervasive deficiency of trained professionals within the region, 
necessitates that the development of human resources in all the SADCC 
countries be one of the cornerstones of the proposed fnitfatfve. 
Manpower development will be geared towards two important goals, namely, 
the buildup of a nucleus of vegetable researchers in every NARS 
working together as a multfdisciplinary team: and 
development of a center for professional training in horticulture 
fn the SADCC region for the future build-up of the critical mass 
of scientists in the SADCC countries. 
3.3. A major institutional constraint in many SADCC countries is the poor 
access by researchers to the state-of-the-art information in their 
fields of investigations. The overall goal of the network's information 
service will be to keep researchers in SADCC region posted on recent . 
developments in vegetable science, both within the region, as well as 
relevant technological advances elsewhere. 
3.4. The inadequacy of technical man-power in the region points to the need 
for deployment of a qualified team of experts in crucial areas of 
research, training and information to bridge the technology-gap and 
complement the NARS research as they gradually build up their technical 
staff. 
3.5. Simultaneously one NARSshould be given co-ordinating responsibilfty for 
the network. It needs to be identified and developed to build the 
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infrastructure, manpower and given resources for managing the network in 
the future, This should be instituted early ..Y. so that professional 
relationship between the coordinating NAR6and the collaborating partners 
can be developed. (Parameters for the selection of a coordinating NARS 
are delineated in the report). 
4. Proposed 6ovemance and Management Uechanlsms: 
4.1. It is proposed that Asian Vegetable Research and Development Center will 
be the executing agency for the network as well as a collaborative 
partner. It will provide the scientific and technical resource base of 
the network. It will recruit and deploy the coordinator and the team of 
specialists in close consultation with SACCAR Board. 
4.2. SADCC's vegetable Research Committee (SAVRECO) will be the overslght 
committee and will be composed of Directors of Research of the _ 
participating NARS, Director/SACCAR or his representative, a 
representative of the faculties of agriculture, Director General AVRDC 
(or his representative) and a donor representative. The comittee will 
set policy, ratify the strategic plan and approve annual work programs 
and budgets; 
4.3. An Executive and Technical Committee (ETCO) will be the executive and 
technical arm of SAVRECO. National Vegetable program leaders, and a 
representative from SAVRECO will be members of ETCO. The network 
coordinator will act as member-secretary of ETCO. ETCO will develop the 
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annual workprogram of the network along with.procedures for 
institutionalized umitoring and evaluation. 
4.4 The network coordinator shall be responsible for overall coordination of 
network activities and Serve as a liaison between ETCO and the 
participating NARS. The team of specialists will work with their 
national counterparts in specific research activities, and work full 
time in supporting specific research and development activities where 
national expertise is not available or requires supplementary effort. 
4.5. The NARs Vegetable Research Program shall form the central core for the 
implementation of network activities. Each country with leadership 
responsibility will appoint a program leader who in addition to his 
country responsibility will take additional research responsibilities on 
behalf of the network for specific research task assigned to the NARS. 
A lead country for a specific conanodity like tomato, for example can be 
a collaborator for a different task, i.e. seed-production, assIgned to 
another country. 
4.6. The Southern African Center for Co-operation in Agricultural Research 
*(SACCAR) will provide the political, legal and logistic support in terms 
of providing the base for the governing body, drawing up the memorandums 
of understanding among the partners f.e., SACCAR, AVRDC and the NARS, 
overall evaluation, etc. 
a 
5. Mntstrativc Fundiw Mechanism 
5,l. AVRDC will administer the network's financial resources. Salary and 
other benefits for all internationally recruited specialists, trainfng 
as well as acquisition of equipment and vehicles of the network ~117 be 
handled by AVRDC. 
5.2. The disbursement of the annual budget for network operation approved by 
SAVRECO will be handled by SACCAR (Director/Finance Officer) who wi 11 
insure that the iesources are received in a timely fashion by the 
implementing NARS and the network team. 
5.3. A revolving fund under the responsibility of the co-ordinator is 
proposed to provide him/her and the national teams with enough latitude 
to, operate. In such case, the coordinator shall be accountable to 
Director/Finance Officer SACCAR. 
6. outcome 
6.1. In the short run, the network activities will establish a framework for 
research partnership among SADCC countries and with external technology 
sources such as AVRDC and other specialized institutions. 
6.2. In the medium term the initiative will generate technologies and other 
services for vegetable farmers; develop a nucleus of vegetable 
researchers in the NARS of the SADCC region; establish a center for 
6.3. 
7. 
7.1. 
7.2. 
7.3. 
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horticultural training and develop a coordinating unit for vegetable 
research and production for the region. 
In the long run, a sustainable framework for collaboration in vegetable 
and eventually horticultural research, training, and information will be 
established with strong linkages among the component NARS and with other 
continental and international institutions. 
Proposed Budget 
The proposed budget is divided into two parts, namely start-up budget 
and the indicative network budget for five years. 
It is proposed that seed money amounting to $200,000 plus is approved by 
the donors for the purpose of preparing for and conducting a regional 
consultative workshop. The workshop will prioritize the research 
agenda, finalize the project document for a five year rolling work- 
program and prepare a ten-year strategic plan for approval by the SADCC 
and the CGIAR. (Table - 2). 
While a comprehensive budget will be prepared by the regional workshop 
for a five year work program, an indicative budget has been prepared for 
initial reference. The line items include, personnel cost, capital 
cost, equipment, support for network activities, contract research, 
annual programing meetings, regional technical workshops, external 
review and evaluation and manpower development (Table - 3). The total 
budget for five years comes to $10 million. 
* t 
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a. Tie Schedule 
AssUng that the budget for the preparatory phase is approved by the 
. donors, it is expected that the start-up activities will commence in 
January I.990 leading towards the regional workshop in June/July and 
finalization of project document for approval by SADCC and CGIAR in 
Septe&er and October, 1990, respectively, The network can then be 
operative in January, 1991. 
9. Nomenclature of the Network 
CDNVERDS is suggested as the acronym for the "Collaborative Network for 
Vegetable Research and Development in the SADCC Region.' It sounds out 
the impression of numerous elements working together and 'converging* 
towards a conunon goal e 
. ‘ 
. 
I. BACXGROUND INFORMATION 
Previous Consideration of Vegetable Research by TAC and CGIAR 
1. The importance of research to improve vegetable production in 
developing countries, particularly on tropical vegetables. has been 
recognized by Technical Advisory Committee (TAC) since the early 1970s. 
TAC in 1975 commissioned a Vegetable Research Appraisal Mission and in 1976 
a Vegetable Research Formulation Mission. A proposal by a strong majority 
of the cosnnittee to establish a small International Vegetable Research 
Institute for the Tropics (WRIT) was examined by the Consultative Group 
(CGIAR) in 1979, but not developed further in view of the lack of consensus 
and financial constraints. In its 1985 review of "CGIAR Priorities and 
Future Strategies", TAC assigned highest priority on any new venture for 
which resources could become available to research on vegetables. The 
Committee reported to the Group's May 1986 meeting that it considers 
vegetables to be a neglected commodity in which considerable impact could 
be *de in the short and medium terms for the following reasons: 
. - vegetables are preferred food among all income groups and social 
strata: 
vegetables provide nutrition to the vulnerable poor and prevent 
or reduce retophthalmia in children through increased intake of 
vitamin A - rich vegetables, i.e. leafy greens (Table 1-6, Annex 
1) ; 
vegetables fit into a variety of cropping systems and can be 
successfully grown by a number of producers in widely differing 
income groups i.e. home-gardeners, small and medium market- 
gardeners and commercial growers: 
vegetables generate high income for smallholders due to their 
intensive land use and their risk-reduction through crop 
diversification: 
demands are particularly high from the ever-growing urban 
population; 
export potential exists both within of regional markets and 
markets in the developed countries. In fact, a number of 
, . 
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countries are already exporting both fresh and processed 
vegetables to Europe and the Middle East. 
2. On the basis of the positive reaction of the Consultative Group to 
TAC's views and making use of the outcome of a "Conference on Research and 
Development of Vegetables in Tropics" organized by Winrock International 
Institute for Agricultural Development.in January 1986, the Committee began 
its work on a proposal with the assistance of Dr. A. Collin McClung of 
Winrock. The proposal, deliberated upon by TAC in its 45th meeting in Rome 
in March 1988, essentially advocated the establishment of regional research 
networks and the creation of an International Service for Vegetable 
Research (ISVRR) staffed with a small but critical mass of qualified 
experts to support the networks. The proposed service was to contract a 
substantial portion of the international research agenda to appropriate 
institutions including the Asian Vegetable Research and Development Center 
(AVRDC), the National Agricultural Research Systems (NARS) and advanced 
research institutions in developed countries. Research agenda, training 
requirements and information/documentation services would be established 
through joint deliberations among the participating national systems, the 
regional set-up and ISVER. 
3. The mid-term meeting of CGIAR, held at Berlin in 1988, endorsed in 
principle the need for vegetable research but left for future consideration 
a number of issues including the questions of where the headquarters of the 
proposed research operation should be located and the possibility of 
assigning a leading role in the proposed program to the Asian Vegetable 
Research and Development Center. At the 1989 mid-term meeting of the CGIAR 
held in Canberra from May 30 - June 1, the Group decided that while some 
issues remain under review, as an interim action’s proposal for an African 
vegetable research network should be developed for consideration by TAC and 
CG in its October 1989 meeting. 
. 
. . 
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SADCC'S Policy Decision on the Priority of Horticultural Research b the 
AVRDC initiative 
4. TAG/CG decision regarding the establishment of a collaborative 
vegetable research network in Africa coincides with the SADCC '/ decision 
to accord highest priority to horticultural research, particularly research 
on vegetables. SACCAR organized a workshop on "Potential of Horticultural 
Production in SADCC countries" inMarch 1987. Recommendations of that 
workshop are given in Annex 2. The SADCC Council of Ministers approved the 
reconrnendations in principle and gave a policy directive to SACCAR to 
launch a regional research initiative on vegetables on a priority basis. 
Accordingly, SACCAR prepared a technical assistance request for probable 
Japanese funding to undertake a feasibility study to establish a. regional 
research unit with a mandate to breed vegetable seeds. A copy of the 
proposal is given as Annex 3. Of relevance to the issue is the letter from 
the Director General of AVRDC to Director of SACCAR on June 28, 1989 
sounding out if there is an interest on SACCAR's part to have AVRDC as a 
partner in vegetable research and development. A copy of the letter is 
given as Annex 4. In pursuance of the CG and SADCC decision, a joint 
SADCCiCG/AVRDC21 mission was mounted between August 22 and September 12, 
1989. The members of the mission with their affiliations and te!rms of 
reference are given in Annex 5. 
11 Southern African Development Coordination Conference. The South 
African Center for Cooperation in Agricultural Research (SACCAR) provides 
the Secretariat Service to SADCC on agricultural research. 
21 ISNAR (International Service for National Agricultural Reseiarch) 
participated in the mission through a staff member specializing in 
networking. 
. 
. . 
Yoint BliSSiOn’S work Drogranmae 
5. The mission, due to time-constraints and other limitations, has drawn 
heavily on the valuable work done by TAC, as well as the studies conducted 
by SACCAR and various SADCC countries. The mission started off with 
consultation meetings at SACCAR headquarters in Botswana, particularly with 
the Director and his colleagues and Dr. Lucus Galcale, Director of 
Agricultural Research, Botswana and Chairman, SACCAR Board of Directors, to 
obtain a broad understanding of SACCAR’s views about the form and substance 
of the networking initiative, and for a general appraisal of the current 
situation with regard to the state of the art in vegetable research in the 
region, manpower constraints and information management. The aim was also 
to gain a clearer perception of the level of interest on the initiative at 
both the policy/institut&onal and scientific levels. 
6. Visits to the national systems, including universities and private 
sector facilities in Botswana, Tanzania, Zambia and Zimbabwe followed. 
During the country visits, the mission attempted to review with the 
nationals, both in the public and the private sector, and at policy and 
technical levels, as much of the information as could be assessed from 
written reports and other studies and from verbal connaunication with 
concerned individuals. Representatives of bilmultilateral donor agencies 
and experts working in the sector within national systems were also 
consulted. Institutions/facilities visited and individuals contacted are 
given in Annexes 6 and 7. The status of vegetable research and production 
in the SADCC countries visited is fully described in Annex 8 entitled 
‘country profiles’. On conclusion of the country visits, wrap-up meetings 
were held at the SACCAR Secretariat to reach a consensus on the preliminary 
draft. 
7. It may be mentioned here that the Director of SACCAR informed the 
members of the mission that the SADCC Ministerial Council is in favor of 
broadening the proposed vegetable research into a horticultural research 
J ‘ 
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initiative because fruits and nuts in Southern Africa are important, in 
terms of supplemental dietary needs, high economic value. and e:xpanding 
export opportunities. Moreover, vegetable research in most SADDC countries 
is simply a component of the integrated horticultural research. However, 
the mission members proposed that a modest and pragmatic beginning be made 
with selected vegetable species and that fruits and nuts may be 
incorporated into the network in a second phase. Meanwhile, the 
institutional capacity for horticultural research among the NARS will be 
strengthened through short- and long-term training. The information 
exchange among the countries of the network will complement and reinforce 
the national research efforts. 
II. TEE RATIONALE FOR DEVELOPING A NEU CGIAR INITIATIVE ON VEGETABLE 
RESRARCEANDDEVROPMENTINSOUTHERNAPRICA 
8. The SACCAR document on a feasibility study for vegetable research in 
the region (Annex 3) candidly recognizes that, "horticulture is serviced by 
very few research scientists in SADCC. In all SADCC member states 
approximately three out of every hundred researchers work in horticulture". 
Inspite of the shortage of trained manpower and the consequent inadequacy 
of research bases in some countries, the rationale for starting, with a 
vegetable research and development initiative in Southern Africa can be 
summed up as follows: 
political connnitment of the leadership in SADCC countries and the 
priority given by them to vegetable research; 
the regional institutional framework provided by SACCAR and its 
experience with networking, i.e. sorghum and millet, grain 
legumes, agro-forestry, education and training etc; (Map at Annex 
9. shows the locations of on-going and tentatively proposed 
networks in SADCC region); 
nutritional deficiency and the prevalence of xerophthalmia in 
some SADCC countries i.e. Tanzania, Botswana: 
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tradition of homegardens in the countryside and the potential of 
increasing the income of smallholders with access to market 
centers, i.e. Zimbabwe, Zambia, Tanzania (Chagga gardens); 
seed production and distribution facilities through a combination 
of the public, the paraetatal and the private sectors in some 
SADCC countries, i.e. Zamseed in Zambia, seed-production unit of 
Horticultural Research and Training Institute (FAO Project) in 
Tengeru and the Tanganyika Farmers' Association in Tanzania, and 
private sector initiatives in Zimbabwe. 
commercial production of vegetables with processing, marketing 
and export facilities in the private sector or through 
cooperatives and the opportunities of contract growing by small 
farmers, such as in Zimbabwe, Swaziland, Zambia, Malawi and 
Tanzania; 
the existing infrastructure for training, introduction of 
horticultural courses and proposed establishment of horticulture 
department in some universities, i.e. Horticultural Research and 
Training Institute at Tengeru and Sokoine University of 
Agriculture (S.U.A.) in Tanzania, University of Zimbabwe, and 
Bunda College in Malawi; 
multi- and bilateral donor initiatives in vegetable research and 
production, i.e. FAO/UNDP seed production project in Tengeru, the 
France-Tanzania vegetable project in S.U.A., collaborative 
arrangements between Cornell University and S.U.A. in Tanzania, 
SIDA (Swedish International Development Agency) working through 
SVALOP A.B. Seed Company for Zamseed in Zambia, World Bank 
assistance for tissue culture and post-harvest research in 
Zimbabwe, etc.: 
a high demand growth rate due to rapid urbanization in all the 
SADCC countries. 
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III. FRAMEWORK OF THE REPORT 
9. The reportspresents the status of vegetable research and development 
in the SADCC region, particularly with reference to the selected countries 
visited, and draws some indicative conclusions. Strategic crops, 
researchable areas, and possible outputs are identified. Nutritional 
imperative, general economic value to the farmers, and the regional 
perception of the preferred clientele were considered in the overall 
analysis. Priority issues for strengthening horticultural education and 
training facilities in the region, specializations outside the region, 
reinforcement of regional/national bibliographic and documentation services 
and enhancement of scientific exchange were also addressed. 
10. On the basis of the above, the objectives, dimension, strategies and 
potential outputs of the network are projected. Institutional and 
management mechanisms for institutionalized monitoring and evaluation, 
oversight, funding, etc., are proposed for critical considerations by TAC 
and CG. Specifically, the report proposes an initial start-up period to 
prepare a long-term strategic plan (10 years) and a rolling work program (5 
years) with clearly focussed research, training, and information management 
agenda. Budgetary requirements for this phase has been worked out for 
immediate consideration by TAC and approval by the CG (Table 2). A first 
approximation of the indicative budgetary requirements for a S-year rolling 
work program is given in Table 3. 
IV.VEGETABLE RESEARCH AND DEVELOPMENT IN THE SADCC REGION 
The general status of vegetable research and development in the SADCC 
region is presented below. For details on each country, please! refer to 
Annex 8 (Country Profiles). 
, \ * 
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Historical Perspectives 
11. Horticulture, including vegetable production, has been a largely 
ignored industry in the SADCC region. Traditionally, it has not been 
accorded the attention it deserves in the formulation of national 
agricultural development plans in Southern African countries: disparate 
attention is almost always directed towards increasing the production of 
staple crops, usually cereal grains, a situation which is not unique of the 
region but is normally the case in many developing countries of the world. 
12. In recent years, the governments of the member states of SADCC have 
begun to recognize the strategic importance of horticulture (especially 
vegetables and fruits) as an excellent tool to enhance the nutritional 
well-being and the income of the people and to secure valuable foreign 
currency. As a consequence, the new policy in the Food, Agriculture and 
Natural Resources Sector of SADCC 31 underscores the need to insure access 
to food by all citizens in its member countries through mechanisms as 
follows : 
increasing agricultural production: 
generating employment by strengthening the agribusiness sector; 
increasing the cash income of farmers through the production of 
food and cash crops, and: 
increasing foreign exchange earnings of member states by growing 
exportable crops and livestock. 
13. Horticu1ture.i~ unquestionably one of the most important fields in the 
Pood, Agriculture and Natural Resources sector.4f In particular, short- 
term cash and nutritionally rich crops like vegetables are prime candidates 
21 SADCC 1987. Food, Agriculture and Natural Resources. Gaborone, 
Botswana. 119pp. 
31 Kyomo, M.L. 1987. Potential of horticulture production SADCC. In 
'Potential of Horticultural Production in SADCC Countries". Proc. SADCC 
Workshop. pp 3-8. 
, , 
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which sufficiently meet the requirements of the above mechanisms to attain 
the SADCC goal. 
Manpower Resources and Support Semricee 
14. No SADCC country (Tanzania offers only diploma in horticulture) offers 
professional training (B.Sc. or higher) in horticulture as a specialized 
field of agriculture. Horticulture has always been treated as an integral 
component of the career in general agriculture, a curriculum tha.t has been 
a legacy from the colonial times. In effect, there are no so-called "home- 
grown" professional researchers in the SADCC countries who are specialized 
in horticulture. Even professional horticulturists trained abmad are 
meager in number and not nearly enough to address the needs of the SAJXC 
countries because no African country in general, has invested significantly 
in the training of its scientists.'/ Latest estimation by the present 
mission of the current manpower engaged full- or part-time in vegetable 
research in the SADCC countries visited, places the number of professionals 
and diploma holders from a low of 4 scientists in Botswana to a high of 20 
in Tanzania. These estimates already include personnel who are currently 
undergoing training abroad. The situation is no better in other SADCC 
countries not visited. As a matter of fact, all SADCC countries list lack 
of horticulturists as the single most important institutional constraint 
limiting the development of the horticultural industry in the region.'/ 
Given the present circumstances, it is thus easy to recognize that the 
improvement of the vegetable industry (as a sector of horticulture) in the 
region will demand strong national commitments to manpower development. 
15. A number of bilateral initiatives in several SADCC countries are 
41 Kyomo, M.L. 1989. Some lessons in regional cooperation in agricultural 
research: Lessons from the Southern African region. SADCC Occasional 
Publication No.3. 8pp. 
51 Rice, R.P. Jr. and L.W. Rice. 1988. Status of horticulture in the 
developing countries of Southern Africa. Hortscience 23(6): 965-968. 
1 . 
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contributing appreciably to the vegetable research and development in the 
region o These initiatives include the following: FAO/UNDP seed production 
project in Tengeru, Tanzania: the France-Tanzania horticulture project in 
Sokoine University of Agriculture (WA) at Morogoro; the Dutch support for 
strengthening the research capability at Tengeru, Tanzania; the proposed 
and partly operative collaborative arrangement between Cornell University 
and SUA (Tanzania) and Bunda College (Malawi); the Swedish International 
Development Agency (SIDA) seed production project (working through a 
private firm, the Svalof A.B. Seed Company) with ZamSeeds (Zambia Seed 
Company, a parastatal firm) in Zambia; and the World Bank assistance to 
develop the post-harvest and tissue culture facilities at Grass.lands 
Research Station in Marondera, Zimbabwe. 
16. Agricultural support services and investments in majority of the SADCC 
countries have disproportionately favored the commercial sector. ‘1 In 
Zambia, for example, this has led to the rise in the contribution of the 
commercial subsector to agricultural output from 191 in 1965 to 41X in 
1982. On the contrary, the traditional (smallholder) agriculture has 
remained stagnant, with its contribution to agricultural output declining 
from 81X in 1963 to only 50Z in 1982. This inequitable trend in support 
needs to be rectified-since the smallholders dominate the agricultural 
sector, comprising more than three-fourths of the total farming families in 
the country. A similar situation exists in Botswana, Malawi, Swaziland, 
Tanzania and Zimbabwe where research, extension and marketing services have 
been essentially aimed at the needs of the large commercial farmers. In 
these countries, agricultural research, extension and training can greatly 
assist if they are reoriented to help the smallholders meet their major 
probleme.81 
61 Eastern and Southern Africa Agricultural Research Review. 1985-86. 
World Bank, Washington, D.C. 
71 Agricultural Research Resource Assessment in the SADCC Countries. 
Volume 1. Regional Analysis and Strategy. 1985. --pp. 
, 1 
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17. Nowhere is the above disparity in support to the agricultural sectors 
more greatly felt than in the horticultural industry as it is generally 
characterized by a wide range of commodities that farmers regularly deal 
with and consequently, by a broad extent of professional services that are 
needed to effectively address the production and post-production 
constraints in these crops. Indeed, the whole gamut of horticultural 
activities deserve more attention, for very good reasons as described 
above. 
Strategic Vegetable Species and Research Thrusts 
18. The range of vegetable species that are commonly grown in the SADCC 
region is diverse, yet a number of them do transcend national borders in 
popularity and are, therefore, strategically important from a regional 
standpoint. Among the solanaceous vegetables, tomato by far, was 
unanimously rated by agricultural officers interviewed during the mission 
as the single most important vegetable from both a market-oriented view and 
from the standpoint of local culinary preferences. Other vegetables that 
have been widely considered as important are onion among the Alliums and -- 
leafy Brassicas, particularly species such as rape (Brassica napus) and 
cabbage (Brassica oleracea var. capitata). While local unconventional 
vegetables such as amaranth, jute mallow (Corchorus olittorius), cat's 
whiskers (Cleome gynandra), African bitter eggplant (Solanum macrocarpam) 
and a few other indigenous species are considered very important in several 
SADCC countries, notably in Tanzania and Zambia of the member states 
visited by the mission, this has not seemingly been so (with the exception 
of amaranth) in Zimbabwe, very likely because of the country's general 
preoccupation with market-oriented horticultural commodities, either for 
export or for domestic consumption. Even communal farms and small-scale 
farmers have been reported to revert from subsistence gardening to market- 
oriented production of traditional vegetables of cormuerce as soon as 
readily accessible markets develop nearby. Nevertheless, concerns for 
nutrition among the rural poor have encouraged research projects on 
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indigenous leafy vegetables such as amaranth which is now a regular 
component of "nutrition gardens” that are being field-tested in the 
country. A similar situation as in Zimbabwe exists for countries such as 
Lesotho, Botswana and Swaziland where research priorities emphasize 
conventional Vegetables. However, interests to carry out future research 
on the indigenous vegetables are present in these countries. 
19. With few exceptions, the current priorities in research on the 
important vegetable species appear largely homogenous in the SADCC 
countries visited. Research priorities generally emphasize short-term, 
problem-oriented studies in the following areas: cultivar trials with a 
view to identify adapted genotypes: development of suitable production 
practices: and plant protection studies. Other strategically important 
research carried out by relatively active national programs, e.g. Tanzania 
and Zambia, are studies on seed production methods and development of 
indigenous vegetables, with significant efforts on collection and 
evaluation of germplasm and related research on utilization patterns, 
nutritional values, and marketing. The strategically important vegetable 
crops and the comparative research priorities in the SADCC countries 
visited during the mission are shown in Table 1. 
General Constraints 
20. Overall.., a number of factors severely limit the development of the 
vegetable industry in the.SADCC region. The general constraints that were 
commonly cited are as follows: 
institutional problems such as the acute lack of trained 
scientists required to generate new tetihnology;.inadequate fiscal 
and physical resources for research: inadequate information base: 
and, poor infrastructures for marketing and distribution of farm 
products. 
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Table 1 
Species 
Tomato (Lycopersicon eaculentum) 
Onion (Alllum cepa) 
Peppers (Capsocum annum) 
Eggplant (Solanum melongena) 
Okra (Abelmoachus esculentus) 
Indigenous African vegetables 
Amaranth (Amaranthus hybridus) 
Ethiopian mustard (Braasica carinata) 
Jute mallow (Corchorus ollttorius) 
Cat’s whisker (Cleome gynandra) 
African eggplant (Solanum macrocarpum) 
Roselle (Hibiscus sabdariffa) 
Leafy Brassicas 
Rape (Brassica napus) 
Chinese cabbage (B. pekinensis) 
Cabbage (8. oleracea var capitata) 
Portuguese cabbage (B. o. var costata) 
Lettuce (Lactuca stiva) 
Carrots (Daucus carota) 
Swiss chard~~(Beta vulgaris clcla) 
Beet root (Beta vulgaris vulgaris) 
French bean (Phaseolua vulgaris) 
----------_------------------------ 
Legend : 
1 = cultivar trial and selection 
2 = production techniques 
3 = plant protection rese.arch 
Country/Research Activities 
-------------------------------------------------------------------------------------- 
Bot Tan zam 2i.m Ma1 MO2 Les SW8 
--------*----------------------------------------------------------------------------- 
1.2~4 1,2,3,4,5,6 1,2,3,6 
1.2.3.4 1,2,4,5,6 1,3,5,6 
1.2.3.4 1.2.4.6 P 
none 1,2,4,6 P 
none 1.6 1.2.6 
1.2e3.4 
1,2,3.4.5 
1.4 
184 
~2.4 
+ 
+ 
+ 
+ 
+ + 
+ + 
+ 
I 1.2.4.6 1.2.3.6.7 
I 1,2,4,6 1,2,3,6, 
I 1,4,6 1,2,4,6,7 
I 1,4,6 le2.4.6.7 
none 1.6 1,6,7 
none P 4.7 
1,2,3,4 
none 
1,2,3,4,5 
I 
P 
1,2,3,4 
1.2.3.4 
1,2,3,4 
none 
1 
none 
1,2,3,4,6 
none 
1.4 
1.4 
none 
none 
P 
4 = marketing/economics 
5 = postharvest/utilization 
6 = seed production research 
1.2.3.6 none 
1.6 . 1 
1.2.3.6 1.2.3.4 
1.2.6.7 1.4 
1.2.6 P 
1.6 1 
2,6 none 
P none 
1,6 1.2.4 
P 
2,4 
none 
none 
none 
none 
+ 
+ 
+ 
f 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
7 = Others (nutritional studies, utilization) 
P = no ongoing research; currently only production for seed or crop 
I = interest to undertake studies present 
+ = ongoing research indicated but information is not specific 
? = undefined; no information 
0. biotic constraints such as unavaillability of suitable cultivars; 
pest and disease problems: inadequate supply of good quality 
seeds: lack of appropriate production practices. 
abiotic constraints such as vicissitudes of environment arising 
from high temperatures, high rainfall, and drought (lack of 
irrigation water) which invariably cause the seasonality in 
production and supply of many vegetables. 
21. Confounded with the above factors is the complexity of vegetables as a 
cormnodity group. Thus, each national program often takes too broad a 
research strategy. With the meager resources thinly distributed, feeble 
research and extension systems with none or very little impact are more a 
rule than exception in the region. 
V.COUABORATXVE VEGETABLE XESEARCE: 
A POTENTIAL, SOLUTION TO SADCC'S CONSTRAINTS 
Strengths and Weaknesses Among !iADCC's HARS 
22. There is no doubt that the resources for vegetable research in the 
SADCC region, fiscal, human or otherwise, are well below what is needed to 
adequately address the problems encountered by the region's vegetable 
farmers. Individually, none of the SADCC countries appear to have the 
critical mass of scientists that are crucial in generating the essential 
technologies for improving the productivity and quality of its important 
vegetable crops. 
23. The capability for vegetable research and development in the SADCC 
countries is certainly heterogeneous, ranging from a national program such 
as Tanzania's which boasts a fairly extensive group of research and 
training staff in public research stations and universities, to one such as 
Botswana's which has only four scientists conducting vegetable research or 
Lesotho's, where there are very few horticulturists despite the importance 
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of the horticultural industry in the country. '/ Despite the apparent 
general weakness of the national vegetable programs in the SADCC region, 
specific pockets of strength are perceptible. Tanzania appears to be 
active in the area of training and in research on vegetable species such as 
onion and indigenous leafy vegetables like amaranth, jute's mallow, and 
others. On the other hand, the presence of the Swedish group and a core of 
professional staff working on seed production in Zambia gives this country 
a comparative advantage in the area of seed research. Past experiences of 
the vegetable researchers of Zimbabwe in evaluating vegetable germplasm, 
particularly tomatoes, for adaptability to different agro-ecological 
conditions of the country make it comparatively stronger than other 
national programs in the area of adpatational research. Crop Science 
Department in the University of Zimbabwe has also finalised a proposal for 
introducing a new B.Sc. (horticulture) program. 
SADCC'S Policy Initiatives and Networking Experience 
24. SADCC was established in 1980 with a general goal of achie,ving an 
integrated development of the national economies of'its member states 
through regional cooperation. Agriculture was unanimously chosen as the 
principal sector for collaboration, with food security and agricultural 
research as the main sub-sectors for implementation. In 1984, SACCAR 
(Southern African Center for Cooperation in Agricultural Research) was 
formed to provide the organizational basis for regional cooperation and to 
provide technical support to the national research systems.“/ With 
respect to collaborative linking of research activities in the SADCC 
region, the most basic ingredient for success - the national commitment to 
regional cooperation - therefore exists already. 
25. Aside from the regional institutional framework provided by SACCAR, it 
has already accumulated a significant experience in jointly coordinating 
with respective international agricultural research centers several 
81 Maphala, E.T. 1988; Horticultural training in Lesotho. In Proc. SADCC 
Workshop on "Potential of Horticultural Production in SADCC Countries. 
SADCC Workshop Series No.6. ~27. 
91 See footnote 13. 
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networks in the SADCC region, e.g. sorghum and millet network, grain legume 
network, agro-forestry network, education and training network, and others 
(see Annex 9 for the locations of the ongoing and tentatively proposed 
networks in the SADCC region). 
C-nality of Strategic Interests on Vegetables 
26. A number.of vegetables, exotic and indigenous, are strategically 
important to all member states of SADCC, either economically, 
nutritionally, or both (see Annex 12). The most important species on a 
regional context are as follows: tomato, onion exotic leafy Brassicas such 
as common cabbige and indigenous leafy greens such as vegetable amaranth. 
27. Apart from similarities in strategic vegetable commodities that are 
currently produced in the SADCC countries, the research thrusts which 
currently receive high priorities are likewise conxon although the 
intensity of pursuing them in individual countries doe vary because of the 
differences in relative strength of the national vegetable research 
systems. General research thrusts of common interests in the SADCC region 
are as follows: identification of suitable vegetable cultivars; control of 
major pests and diseases; and, development of suitable production 
practices. 
28. The above commonality in research targets, both commodities and 
research thrusts, among the member states of SADCC provides another 
fundamental requirement of successful research linkage, i.e., that the 
national interests of participating members are perceived to be equitably 
. 
addressed and served and that each is bound to benefit equally from the 
association. 
General Atmosphere for Collaborative Research 
29. Given the above scenario in the SADCC region - lack of trained 
manp-r, coamonality of strategically important vegetable8 and research 
priorities, existence of political consensu8 among SADCC member states on 
regional collaboration with &mediate priorities on the agriculture sector, 
and the accumulated experience of SACCAR and SADCC member states on 
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networking of reeearch in several cdities - the atmosphere for 
collaborative vegetable research in the region does, indeed, appear to be 
favorable. The benefits that accrue from linking research efforts among a 
number of actively participating members are extensively discussed by 
Plucknett and Smith. 'II Briefly, a few points may be mentioned to 
highlight the overwhelming advantages of collaborative research partnership 
especially under a pervasive condition of resource limitations as in the 
SADCC region: 
where individual members may not have the required number of 
researchers to generate new technologies, pooling of human 
resources among partners may enable the attainment of the 
critical mass for such a purpose: 
collaborative research provides opportunities for greater 
interaction among researchers and renders new vistas in research 
that would not otherwise be possible with a highly 
individualistic research system: 
collaborative research encourages a broader and better exchange 
of technical information among network researchers, thereby 
improving the researchers perceptions of developments in his/her 
field of specialization and avoiding, thus, wasteful research 
duplications: 1 
collaborative research allows each participating member to expend 
its limited resources on a narrow range of problems in which it 
has the proven expertise rather than spreading such resources 
over a broad range of constraint, as is normally the case with 
individualized research. 
VX.CONVERDSr A PROPOSED COLUl3ORATIVE NETWORK FOR VEGETABLR RESEARCH 
ANDDRVELOPMENT INTER SADCC REGION 
CONVERDS is a proposed vegetable research network organization for the 
SADCC region. Its full meaning is "Collaborative Network for Vegetable 
Research and Development in the SADCC Region". The acronym "CONVERDS" was 
"1 Plucknett, D.L. and Smith, N.J.H. 1985. Networking in International 
Agricultural Research. Science Vo1.225. 
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deliberately chosen to sound out the impression of numerous elements 
working together and Wconvergi.ngR towards a comaon goal. This is, indeed, 
ehe ultimate working philosophy of CONVEDS. 
Mandate 
30. CONVERDS is a regional technical network within the framework of 
SACCAR charged with coordinating and promoting vegetable research and 
development in the SADCC countries, especially fostering a research 
partnership approach among the region's NARS to maximize the efficiency of 
utilizing the scarce resources available to generate new technology. 
Coal 
31. The general goal of CONVERDS is to provide a regional framework for 
collaborative vegetable research and development to solve the pressing 
problem8 of vegetable production and utilization in the SADCC region. 
Obj active8 
32. The specific objectives which shall be pursued by CONVERDS to attain 
its general goal are as follows: 
to facilitate the generation and adoption of technologies for 
selected vegetable crops, through collaborative research, 
information exchange and scientific consultations: 
to develop and/or upgrade, the technical proficiency of the 
vegetable researchers and technicians in the NARS, the ultimate 
goal being to build the critical mass of scientists capable of 
responding to the national and regional need8 for sustained 
vegetable production in the region: 
to establish ways and means for collaborative research 
partnership among the SADCC country members, to attain a better 
and efficient use of expertise, technologies and the scarce 
resources available for vegetable research and development in the 
region: 
to establish and strengthen the linkages for exchange and 
acquisition of relevant technologies developed by regional and 
international centers, or other external source8 of technology: 
and 
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to develop an infomation and diffusion network in SADCC region, 
aimed to facilitate the assembly and dissemination of technical 
-information to the region's vegetable researchers and eventually 
to their clienteles, the extension service8 and the vegetable 
growers. 
Functions of the Network 
33. CONVERDS shall have the following general functions: 
provide the forum and mechanism8 for improving communication and 
rapid exchange of technology derived from research: 
identify research needs, set their priorities and bring the 
appropriate NAB of the region to focus on these problems; 
foster collaborative and complementing research and technical 
exchanges. always taking into account the institutional strengths 
and weaknesses of the component NARS: 
minimize duplication of efforts and enable the formation of 
complementing vegetable research units that are able to address 
the production and utilization problems at the national and 
regional levels; 
hold periodic network meetings, as one of the means for 
developing collaborative plans, evaluating results, and fostering 
exchange of information. 
Proposed Governance and Management Mechanism 
34. Organization and structure. The SUCCe88fUl management and Operation 
of CONVERDS hinge on the principle of simplicity, minimal bureaucracy and 
operational flexibility. The organisational structure is proposed to be 
comprised of several functional bodies and/or personnel, each with distinct 
management and technical obligations to the network. 
34-l. SADCC Vegetable Research Committee (SAVRECO). This is the 
highest level of governing authority for CONVERDS and essential:Ly functions 
as an oversight committee. Initially, SAVRECO is proposed to be made up of 
8 members as follows: Director of SACCAR, Director-General of the executing 
agency (or a designated representative), Directors of Research of the NARS 
(initially four DRs) which are actively participating in network research 
- 20 - 
activitiecr, one selected representative from the regional faculties of 
agriculture, and a donor representative. Each Director of Research in 
-SAVRECO will 8erve as the direct link between CONVERDS and the agricultural 
authorities of the NARS which is actively engaged in network research. 
SAVRECO will be chaired by the Director of Research of the NARS where the 
network team deployed by the executing agency (see General Strategies) 
is based. 
The main functions of SAVRECO shall be as follows: 
To set the policy and ratify the strategic plans of the network. 
To review and confirm the selection of the network coordinator 
ana network's expert team by the executing agency. 
To appoint the panel members of the Executive and Technical 
Committee (ETCO). 
To review and approve the annual work plan and budget of the 
network, as presented by the ETCO. 
To seek funding resources through SACCAR for executing additional 
regional activities relevant to the network other than those of 
the regular program. 
It is proposed that SAVRECO meets once a year, preferably held as an 
extension of the SACCAR's Board meeting (all Directors of Research of 
SADCC's NARS are members of the SACCAR Board) to minimize additional travel 
and time expenditure8 of SAVRECO's members. 
34-2. Executing Agency. It is proposed that the Asian Vegetable 
Research and Development Center (hereafter referred to as AVRDC), an 
organization with long and valuable experience in the field of vegetable 
research be designated as the executing agency of CONVERDS. As the 
executing agency, AVRDC is expected to provide the scientific, training and 
information resource base for the network. AVRDC will be an active partner 
in the network through the coordinator and the team of specialists who will 
work with their national counterparts. 
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The specific re8pOnSibilitie8 of AVRDC shall be a8 follows: 
fiscal management of the network. 
deployment of a qualified team of experts composed of 
specialists, in close consultation with SACCAR Board, in crucial 
areas of research to bridge the technology gap and complement 
the NABS research as they gradually build up their technical 
staff. 
coordination of the network activities (through the network 
coordinator) including training, study tours, workshops, 
information build-up, etc. 
0 provision of genetic materials and other technologies for 
evaluation and adoption by the network. 
provision of an important venue for training of the NARS 
personnel on vegetable research and production methodologies. 
provision of liaison service with other specialized centers, 
institutions, universities and other external sources of 
knowledge deemed relevant to the objectives of the network. 
provision of technical backstop service for network's research 
information and training needs. 
34-3. Executive and Technical Committee (ETCO). This body is 
equivalent to the currently existing Technical Advisory Panels (TAPS) for 
various SADCC-based networks jointly coordinated by SACCAR with other 
international agricultural research centers. The main function of ETCO is 
to provide network direction, progranrming and monitoring, develop strategic 
plans of the network, prepare the annual work program and the budget and 
liaise between the policy-making body (SAVRECO) and the operational 
(implementing) units of the network. 
ETCO is proposed to be made up of the following members: 
one designated representative from SAVRECO who will automatically 
act as the chairman of the committee. 
national vegetable program leaders (initially, four team leaders) 
from NAPS which are actively participating in network research. 
a representative from the faculty of agriculture. 
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a representative from the executing agency (normally, the network 
coordihator.actihg on its behalf). 
A donor representative may, if necessary, participate in some, if not 
all, meetings of ETCO. ~ 
ETCO is expected to meet at least once a year (twice, if necessary) to 
review and help develop the annual plan of network activities, by 
consolidating the national programs and regional priorities. 
Other important functions of ETCO shall be: 
to carry out for SAVRECO, through delegated authority, executive 
functions in order to speed up the execution of network 
activities. 
To evaluate and assess new initiatives in collaborative research, 
training and information exchange. 
34-4. Network Coordination. The network coordinator shall be mainly 
responsible for the overall coordination and management of network 
activities. In addition, the coordinator shall help provide scientific 
guidance, as well as seme as liaison between ETCO and the implementing 
units (the NARS) of the network. The coordinator shall be contracted on a 
full-time basis and will be re8pOnSible to SAVRECO with respect to general 
network responsibilities and to AVRDC in terms of scientific and technical 
performance., The coordinator should be a well respected, scientist with 
ample experience in the execution and management of research programs. The 
coordinator shall also take part in the -execution of research activities, 
especially during the initial years of the project, until such time that 
the demands of coordination function become heavy. The coordinator shall 
be housed within the coordinating NARS, as designated by the SACCAR Board. 
The functions of the coordinator subject to any rules drawn up by 
SAVRECO, includes the following: 
to act as a secretary of ETCO. 
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to formulate in consultation with the NARS-vegetable program 
leaders, the network's annual program and budget. 
to supervise, monitor and evaluate the regional network 
activities. 
to supervise with the assistance of SACCAR administrative officer 
the program budget execution and ensure efficient financial 
management in accordance with the budget,allocated to the 
CONVERDS activities. 
to provide the scientific and technical liaison with AVRDC, as 
well as, with other agencies or institutions of regional and 
international nature. 
to draw up the network'8 strategic plan in collaboration with the 
NARS vegetable research program leaders acting in consultation 
with the key vegetable researchers in the NARS and the network's 
expert team. 
To accomplish the above functions. the coordinator will be assisted by 
a "team of speciali8tsw. This team shall will work full-time in supporting 
specific research and development activities where expertise is still not 
available or requires supplementary efforts. 
The duties of the specialists shall be: 
in a close partnership with the coordinator, to program and 
execute the activities of the network along with their national 
counterparts. 
to support and carry out activities aimed to improve the skill 
and expertise of their counterparts. 
to serve as a link with other external sources of knowledge in 
specific areas of his/her expertise. 
34-5. Implementing Units. The NARS vegetable research program or its 
equivalent shall form the central core for the implementation of CONVERD's 
the CONVERDS activities. The network will operate taking into ,nccount the 
set-up, already established within the country NARS, in terms of their 
organizational structure for example, in Tanzania, the national 
coordinating committee in vegetable research; in Zambia, the Zambian 
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vegetable research team: in Zimbabwe the horticulture research institute; 
and in Botswana the national vegetable research unit. There will be 
country vegetable research leaders who will take regional responsibility to 
carry out specific networking tasks , while continuing to function within 
his/her own national system. Each country with leadership responsibility 
will appoint a CONVERDS research leader, who will continue as a NARS 
country employee, but in addition taking regional research responsibilities 
on behalf of the network. It is‘recognized that the additional 
responsibilities given to the leader of the network will make important 
regional demands on the scientist; in such cases, CONVERDS will provide 
support services so that the leader can carry out effectively the national 
and the regional activities. The duties and responsibilities of the 
country vegetable research leadership and the leaders within the regional 
network will include: 
to provide.the leadership and to be the focal point for the 
collaborative research and/or other activities related to a 
particular vegetable crop. 
with the cooperation of their national researchers and the 
assistance of the coordinator and relevant regional specialist, 
to design and formulate the budget need8 for the annual working 
plan activities. 
to collaborate with other country research counterparts in 
carrying on the network regional activities. 
maintain effective liaison between and among researchers of the 
region, as well as with AVRDC and their specialist. 
advise the coordinator on matters related to the research and 
activities undertaken as a part of CONVERDS. 
report on the results obtained as a part of their regional 
activities. 
35. Operational Relationship8 
In summary, national agricultural research systems, actively 
participating in the network, are the basic implementing units for 
collaborative research. A national vegetable program leader entrusted with 
research responsibilities for a specific crop, for example, will be the 
focal point for all netwark activities related to the crop. Specialists 
deployed by the executing agency will work with their national counterparts 
within the respective national systems. Lead country in a specific 
commodity or activity can be collaborator in another commodity or activity 
assigned to another country. 
The coordinator will be housed within the coordinating NARS whose 
Director of Research will also be the chairman of the oversight committee 
(SAVRECO): He will work through national team leaders and consolidate 
national research reports, work program etc. through consultations and the 
mechanism of the Executive and Technical Committee. 
The oversight committee (SAVRECO) within the framework of SACCAR, will 
set the policy for the network, ratify the strategic plan and review and 
approve the annual work program and budget. 
36. Legal, political and logistic support. The Southern African Centre 
for Cooperation in Agricultural Research, SADCCISACCAR, shall provide the 
legal and political umbrella for CONVERDS. SADCCISACCAR's main task will 
be to facilitate the provision of support services and functions as may be 
necessary in order to assist the coordinator, his/her expert team, and the 
NARS leaders in the design, planning, monitoring and implementation of the 
network's program. The functions of SADCC/SACCAR shall be as follows: 
serve as a base for the governing body (SAVRECO) of the network. 
participate, through representatives in the oversight committee 
(SAVRECO) and the Executive and Technical Commiitte (ETCO) in the 
overall planning, programming, budgeting and monitoring of the network. 
draw up the memorandum of understanding among all parties 
involved, i.e. SACCAR, AVRDC, NARS, to establish the network 
and enable its effective functioning. 
provide assistance for obtaining donor support where required. 
secure, in close interaction with AVRDC, the coordinator, and the 
NARS, the overall political support of the regional network 
activities, particularly workshops, seminars and other activities 
which will help promote a rapid and continuous interchange and 
utilization of scientific and technical information in the SADDC 
region. 
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37. Admiaiserati.on and funding mechanisms. The network according to its 
mandate, does away with the concept of independent research by the network 
staff; instead, the team will engage in joint research with the NARS - 
vegetable research units. 
Such an arrangement and the fact that CONVRRDS is a new regional 
approach to technical cooperation among different organizational elements 
(SACCAR; AVRDC: Southern African NARS; and donors) make imperative that the 
administration and, in particular, the funding and disbursement mechanisms 
be flexible, easy to carry out, and non-bureaucratic. 
As CONVERDS will be partly autonomous of SACCAR in the sense that all 
its strategic decisions rest on SAVRXO, the administration of funds shall 
be charged to an institutional element of the network which is vested with 
adequate expedience to meet the fiscal management standards of the donors. 
AVRDC, appears to be the network member which bears the 
infrastructure, expertise and credentials to administer the network's 
financial resources and is thus proposed to be vested with this 
responsibility. 
56. AVRDC, will, as a result, fulfill a dual role within the regional 
framework, i.e. as a technical resource base and as a fiscal administrator: 
in other words, it will receive the funds directly from donors and disburse 
them according to the network's annual budget approved by SAVRECO; AVRDC 
shall organize the proper account and auditing procedures, as well as 
submit the required accounting reports to the donor(s), as the case may be. 
The director and the financial officer of SACCAR shall act as the 
administrative counterparts of AVRDC in terms of the mechanisms and 
procedures for the disbursement of the approved operational budget of the 
network. 
The disbursement of the approved budget for network operation will be 
done through an "operating fund' to be handled by the financial officer of 
SACCAR, who in turn, shall insure that the financial resources are received 
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in timely fashibn by all implementing units of the network, incl.uding the 
network team, through the network coordinator. 
The use of a 'revolving fund" under the responsibility of the network 
coordinator, is proposed to provide him/her and the team of spec:ialists 
with sufficient latitude to operate: in such case, the coordinator shall be 
accountable to the financial officer of SACCAR. 
Salary and other benefits for all internationally recruited 
specialists and consultants, as well as acquisition of equipment and 
vehicles on behalf of the network, shall be directly handled by AVRDC. 
General Network Strategies 
38. Gradual evolution of collaborative research. A regulated but 
systematic build-up of the network seeks to avoid a drastic dispersion of 
efforts. Moreover, the capacity for research in the region is generally 
not sufficiently strong to sustain an immediate vigorous drive towards a 
full-fledged research partnership. While the specific dimensions of the 
network should be worked out in a regional forum, the present mission 
provides some indications, as below, where conservative thoughts may be 
placed. 
even though vegetables are comprised of a wide range of species, 
it is advisable that the network start initially with a few 
strategically important ones where conunon researchable 
constraints exist. As indicated earlier, four species appear to 
be prime candidates for consideration - tomato, cabbage, onion 
and leafy amaranth. 
it also appears that the crucial areas of network research may be 
confined initially to a few areas wheie incipient research 
capacities exist and for which research priorities are high among 
the NARS. Three very important fields of investigation stand out 
and deserve emphasis in the proposed collaborative partnership: 
adaptability trials and selection of appropriate genotypes for 
specific agroecological conditions; plant protection research; 
and, development of suitable seed production technology. 
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while each member state of SADCC shall be a beneficiary of 
technology and information generated by the network and will 
participate in the training activities, the selective leadership 
and active participation in the network's research programs 
should be initially limited to comparatively advanced national 
programs in order to secure positive efforts in technology 
generation. An analysis of the comparative strengths and 
weaknesses of SADCC’s NAILS indicates that selective leadership 
may be allocated on a commodity and/or cross-commodity bases, as 
the case may be, as follows: 
4 lead role for Tanzania on onion research and on non- 
research function such as training in horticulture at the 
diploma level; 
4 lead role for Zambia on seed production research and on 
leafy amaranth research; 
4 lead role for Zimbabwe on professional training at the 
B.Sc. level and above (assuming that SADCC formalizes the 
proposal to name the University of Zimbabwe as the center 
of training in horticulture for the SADCC region) and on 
tomato research, with special emphasis on adaptation trials 
for major agroecological conditions existing in the SADCC 
region, and, 
4 while Malawi was not visited by the mission, published 
reports indicate its comparative strength on research with 
exotic leafy vegetables and therefore, it appears to be 
well placed to take the lead role in leafy Brassica 
research, in particular, research on common cabbage. 
39. Enhancement of the NAR!S* capacity for research. The pervasive 
deficiency of trained professionals engaged in vegetable research in the 
SADCC countries necessitates that the development of human resources be one 
of the cornerstones in the proposed initiative in the region. Without the 
enhanced capacity for research, further development and sustenance of the 
collaborative relationship are bound to fail. Moreover, any plan by the 
executing agency to devolve the management of the network to the NARS after 
a fixed time period would no doubt collapse. Trained manpower must, 
, 
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indeed, be an integral component of the network's formula for s’uccess. 
Manpower development is proposed to be geared towards two important 
goals, namely: 
the build-up of a nucleus of vegetable researchers in every NARS 
working together as a multi-disciplinary team, and: 
development of a center for professional training in 'horticulture 
in the SADCC region which will play the major role in the future 
build-up of the critical mass of scientists in every SADCC 
country. 
To achieve the above goals, four levels of training are envisaged: 
Diploma training: This is a two-year course proposed to be 
conducted by the Horticultural Research and Training Institute 
(HORTI) at Tengeru, Tanzania (currently, the only institution in 
SADCC region offering diploma in horticulture). This level of 
training is expected to help in developing a core of technical 
support staff for the professional horticulturists in each NARS 
as well as enhance the capability of NARS personnel making their 
careers in extension or other research entities. 
Advanced degree training (M.Sc. and above): This training aims to 
upgrade the capability through graduate studies abroad of the 
faculty members in the center of learning identified for future 
training of professional horticulturists in the SADCC region. 
The future center for horticultural education (B.Sc. and above) 
may be either centralized in one institution such as the 
University of Zimbabwe (currently proposed as SADCC's future 
center for M.Sc. training in horticulture) or split at two 
levels, i.e. B.Sc. training in an institute already with the 
nucleus staff and experience in diploma-level course which could 
therefore be easily upgraded (e.g. HORTIlTengeru teamed up with 
Sokoine Agricultural University at Morogoro, Tanzania) and 
training for M.Sc. degree and above at University of Zimbabwe. 
Either way, the advanced degree training abroad for staff members 
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of this center for horticultural education in SADCC is a 
necessary precondition for success. 
Special skills training: This type is a short-term (approximately 
a five-month course) research internship or vegetable production 
course for SADCC's professional level (B.Sc. or higher) vegetable 
researchers at AVRDC or other suitable centers of vegetable 
technology training such as the IAC in Wageningen, Netherlands. 
The training is aimed to sharpen the skills for vegetable 
research of SADCC's NARS personnel. Special emphasis will need 
to be placed on the training of NARS personnel who are directly 
engaged in network research, particularly at AVRDC, where the 
curriculum could be specifically tailored to meet the crucial 
needs of the network. 
Professional (B.Sc or higher) training at SADCC's center for 
horticultural education: This training aims to develop the so- 
called 'home-grown* professionals and should be aimed at 
achieving the critical mass of trained scientists in each NARS. 
Since this training is in the SADCC region, it will be 
comparatively cheaper thereby enabling each NARS to maximize the 
scarce resources available for manpower development. Moreover, 
students are more apt to be working on research problems that are 
realistically their own and thus be more relevantly related to 
the pressing needs of the region's vegetable farmers. 
40. Deployment of an expert team. The inadequacy of trained manpower in 
the SADCC region will unquestionably impede the nurturing and further 
development of a collaborative primordium. Thus, while most of the 
region's vegetable researchers are developing their research skills through 
various forms of training, there is a need to nurse the initial "seeds" of 
collaborative research until such time that the capacity for research of 
the NARS personnel has improved. The deployment of a team of qualified 
experts is viewed as a necessary cog not only to help fill the expertise 
gap in the network but also as a molding influence to the region's future 
vegetable experts. These experts are not expec.ted to work independently; 
rather, they are to undertake joint research projects that are mandated and 
* a 
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approved by the network. Apart from this, the experts shall be heavily 
involved as well in major training'courses and workshops conducted by the 
network. 
Based on the projected research and non-research priorities for the 
. network's program, the following experts will be needed to form the full 
complement of the expert team: 
1 Network Coordinator 
1 Plant Breeder 
1 Horticulturist 
1 Plant Protection Specialist 
1 Training Officer cum Information Specialist 
As the coordination activity may not be full blown in the beginning, 
it is proposed that the Network Coordinator also perform part-time research 
duties (perhaps in the first two years) until such time that the 
coordination tasks or the research duties become demanding. 
Neither training nor information-related duties are expected to demand 
full-time staff members at least during the formative years of the network. 
Thus, it is proposed that a staff with an exceptional ability to carry out 
both tasks be posted with the team. 
Development of a future network coordinating unit. In order to insure 
the long-term stability of the network even long after the devolution of 
the management from AVRDC to SADCC's NARS, a network coordinating unit will 
need to be purposefully developed from among the participating NARS. This 
unit shall also serve a liaison function between AVRDC, as a continuing 
source of technology, and region's NARS. 
While it is tenable to argue that this coordinating NARS could be 
allowed to gradually evolve with the network, it is far more preferable 
that its development starts at the earliest possible time for several 
reasons: 
definition of the future coordinating unit will automatically 
define the headquarters for the coordinator and the expert team; 
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a deliberate build-up of infrastructure and manpower to vest the 
unit with the wherewith81 for managing the network in the future 
could already by instituted. 
defining the future coordinating unit in the early stage of the 
program will allow the gradual development of the required 
professional relationship between itself and the collaborating 
partners and to have the potential problems removed. 
While the present mission recommends the early definition of the 
future coordinating unit, it recognizes that this effort will likely 
require the general consensus of SADCC member states. However, all 
possible objectivity in choosing the most qualified NAZIS to assume this 
future role must be maintained for the benefit of the network. The 
fundamental parameters against which candidate NARS ought to be measured 
are as follows: 
recognized potential for leadership in vegetable research in the 
SADCC region; 
good capacity to tap its manpower resource for qualified 
researchers who will be trained as future members of the 
coordinating unit: 
existence of an infrastructure base for research, training, and 
information which can be upgraded to a full-fledged center of 
research and development expertise in the region: 
stability of professional staff to insure continuity; 
good logistical bases to support the operation and the effective 
functioning of the network coordinator and the expert team, and: 
strong government support to minimize bureaucracy and assure the 
smooth management of network activities before and after its 
devolution from AVRDC to the future coordinating unit. 
42. Institutionalized monitoring and evaluation. The monitoring and 
evaluation of the network shall constitute a regular and important activity 
to insure a smooth network management and highly focused programs. This 
activity shall be undertaken at three levels: 
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At the highest level, SAVRECO functioning as an oversight 
committee, shall have the opportunity to review and approve the 
network's short- and long-term agenda of activities. Moreover, 
it shall serve the purpose of overseeing the network 'by 
developing the guidelines for priority setting. 
The second level is at the executive/technical level (ETCO) where 
the national vegetable team leaders actively participate in 
annual programming of network activities and assist tbe network 
coordinator and his/her staff of experts in developing the 
strategic plan of the network. 
The third level is at the NARS level where the national vegetable 
team leader is expected to monitor the network-mandated 
activities, be they on behalf of another NARS with selective 
leadership on 8 particular commodity or for the commodity whose 
selective leadership is assigned to his/her own NARS. The NARS 
team leaders will receive support from the network to carry out 
an annual meeting among researchers in his/her country who are 
actively involved in the network's research so that prior 
activities could be reviewed and a systematic plan for the 
following year prepared. The national vegetable team leader is 
to present the research report and the subsequent plans during 
the ETCO meeting. 
In addition to the above, the network coordinator and/or his/her staff 
shall undertake a strategically scheduled monitoring tours of the active 
network partners to keep in step with the developments and constraints in 
their research activities. Respective national vegetable team leaders will 
be included in this monitoring activity depending upon the commodity 
research or other activities under review. 
While monitoring should be a process undertaken continuously, periodic 
technical and management reviews (including the evaluation of the network's 
impact) shall be carried out in regular time phases. The first of such 
external reviews, probably somewhat scaled-down in intensity because of 
recent start-up, will be conducted during the second year of the project. 
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A more intensive review is scheduled during the fourth and penultimate year 
of the project and has, as one of its goals, the purpose of evaluation with 
concomitant recommend8tions for use in developing the future plans of the 
network after the proposed five-year support terminates. 
43. Development of a technic81 information base for vegetables. A major 
institutional constraint which limits progress in vegetable research in 
many SADCC countries is the poor access by researchers to the state-of-the- 
art information in their field of investigations. Even if a reasonable 
budget is allocated to public8tions, as in the case of Zimbabwe, a major 
difficulty lies in securing foreign currencies, thus hampering the ability 
of research institutes and universities to regularly subscribe to vital 
scientific journals or purchase important books and other articles of 
information from the advanced technology sources such as those in European 
countries and the United States. Even the‘exchange of information on 
vegetable research within the SADCC region appear to be still limited and 
could be greatly improved in the future. 
One of the important strategies of the proposed network, therefore, is 
the development of a technical information base for dissemination to the 
vegetable researchers in the region. Initially, the emphasis will be on 
compiling the information on vegetable research in the SADCC region, to be 
extended later to cover the African continent. An attempt to expand the 
network's information base to include selected information from other 
established databases (e.g. CAB, AGRIS, etc.) may be implemented later once 
the capability of the network's information unit improves. Meanwhile, the 
overall go81 of the network's information service is to keep vegetable 
researchers in the SADCC region posted on recent development in vegetable 
science, particularly within the region but not excluding selective 
documentation of technological advances elsewhere. Publications of 
newsletters, bibliographies and selected abstracts will be a regular 
activity of the information unit. In addition, sharing of databases with 
the NARS and encouraging each to disseminate the information to vegetable 
researchers in the country will be among its major functions. 
44. Conduct of regional workshops. To promote vigorous interactions and 
scientific exchange and to foster a healthy atmosphere of collaboration 
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among SADCC's vegetable researchers, particularly those involved in the 
network-mandated research, region-wide workshops are proposed for the third 
and fifth year of the project. These workshops shall also provide 
platforms to review network research, and to discuss and develop long-range 
strategic plans for the network. It.is also a venue to deliberate on 
certain policy issues and develop recommendations for transmittal (through 
ETCO) and further studies by the policy-making body (SAVRECO) af the 
network. 
45. Conscious regard for the welfare of smallholders. As noted earlier, 
agricultural services and investments in many SADCC countries h.ave favored 
commercial vegetable farmers. There are already efforts in several SADCC's 
NARS to alter this trend and to start paying greater attention to communal 
farmers. The network research shall be consciously aimed, whenever 
feasible, in addressing the needs of this sector in order to assist the 
NARS in its efforts to redress their previous shortcomings. Th.e proposed 
priority crops and research thrusts of the network partly reflects this 
attempt. Leafy amaranth is a favorite vegetable among the rural poor. 
While other crops proposed for the network, i.e. tomato, onion and cabbage, 
seem to be purely commercial-oriented vegetables, it is noted that 
smallholders do grow them especially those farming in close proximity to 
the market. In this regard, these crops are relevant to the needs of the 
smallholders yet popular enough among commercial-scale vegetable farmers as 
to benefit them as well in the process. In indirect terms, helping the 
commercial farmers develop these vegetables for local and/or export market 
shall'also have a useful fallout in terms of creating employment 
opportunities for the rural poor. 
Expected Output 
46. CONVERDS should be viewed as an organization which will, out of 
necessity and design, evolve in stages, but with clear objectives to insure 
positive contributions in short- to long-term bases. 
In the short-term, the following results are expected from the initial 
activities of the network: 
. , 
sound assessment and priority settings for vegetable research and 
development at the national and regional levels: 
formulation of strategic technical and institutional approaches 
aimed towards resolving the major constraints limiting the . 
progressive development of the vegetable industry in the SADCC 
countries; 
establishment of a framework for research partnership among SADCC 
countries and with external technology sources such as AVRDC and 
other institutions engaged in vegetable research. 
In the medium to long-term bases, tangible accomplishments are 
expected in the following areas: 
generation of concrete research findings resulting in the 
provision of technologies and other services to the vegetable 
farmers in the form of improved cultivars, appropriate production 
techniques, good quality seeds, etc. 
development of a nucleus of vegetable researchers in SADCC’s NARS 
with improved capacity for research and interacting vigorously 
with each other and with researchers within and outside the SADCC 
region: 
promotion of a center of excellence in horticultural training in 
the SADCC region with an enhanced capacity to continually develop 
professional horticulturists, eventually to achieve the critical 
mass of technical people in the NARS and in the region which are 
required to generate new technology; 
development of a center of leadership in vegetable research and 
development in the SADCC region to perform the future role of 
coordinating the activities of the collaborative research network 
after its devolution from the external executing agency: 
finally, it is expected that a long-lasting framework for 
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collaboration in vegetable research in the SADCC region will be 
in place, with strong linkages among the component NARS and with 
other regional and international institutes, and serving as an 
excellent model of research partnership for the developing 
regions of the world. 
VII. PROPOSED BUDGET 
The proposed budget is divided into two parts, namely: start-up budget 
and the indicative network budget. 
Start-Up Budget 
47. It is proposed that seed money amounting to $185,000 be allocated for 
the purpose of preparing for and conducting a regional planning workshop 
which will help define crucial issues of networking in the SADCC region. 
The ultimate output of the regional workshop is a comprehensive proposal 
for developing a collaborative vegetable research and development network 
in SADCC region. Major line items in the start-up budget are self- 
explanatory and placed below in Table 2. 
. 
Table 2 
START??P BUDGET 
(IN .US dollars) 
Item Amount 
1. Analysis and Preparation of Country Reports 
- Honorarium 
- Domestic travel (including hotel and food) 
- Travel in SADCC region by workshop coordinator 
2. Regional Planning Workshop (five-day meeting) 
- Regional travel (incl. food/hotel) 
of NARSISACCAR reps 
- Meeting facilities 
- Miscellaneous (incl. communicationlstationeries, 
secretarial services, and others) 
- Publication b distribution of proceedings 
and preparation of the joint proposal 
3.. Mutual Orientation Program (AVRDCISACCAR) 
- International travel for 4 SACCARINARS staff 
on orientation tour of AVRDCISE Asian 
vegetable network 
- International travel for 4 AVRDC reps to 
regional workshop and visit to SADCC 
member states 
4. Contingency (5%) 
GRAND TOTAL 
$10,000 
15,000 
5,000 
45,000 
5,000 
7,000 
20,000 
$30,000 
77.000 
70,000 
35,000 
35,000 
7,350 
184,350121 
------- --m-s-- 
Notes: 
The above budget is projected for carrying out the national 
consensus meetings and the joint regional workshop of 
representatives from SADCC's NARS, SACCAR, AVRDC, donors, and 
other interested parties. 
Estimates based on a projected participation of 50 people as 
follows: 
NARS = 27 SACCAR - 2 AVRDC=4 
Donors = 5 NGOslPVOs = 5 Other IARCs = 5 
12j The total budget will need to be adjusted upward by approximately 
$20,000 if an AVRDC expert is brought to the region on short-term basis to 
assist SACCAR in coordinating the major start-up activities. 
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47-2. It is proposed that SACCAR takes the responsibility of 
coordinating start-up activities,-i.e. preparation of country reports, 
consolidation and holding of the regional consultative workshop.. SACCAR 
might opt to request assistance of AVRDC in carrying out this task, in 
which case the budget should be adjusted upward by .$ZO,OOO to cover the 
additional cost of bringing in a short-term AVRDC expert into the region. 
AVRDC in consultation with SACCAR will publish the proceedings of the 
workshop, prepare the final project document for the five-year rolling work 
program and the lo-year strategic plan. 
47-3. Assuming that the preparatory phase and the start-up budget are 
approved by the donors, it is expected that the above activities will 
commence in January 1990 leading towards the regional workshop in June/July 
and finalization of project document for approval by SADCC and CGIAR in 
September and October 1990, respectively. The network can then be 
operative in January 1991. 
Indicative Network Budget 
48. While a comprehensive budget will be developed during the regional 
workshop at the start-up phase, an indicative network budget was prepared 
(Table 3) for initial reference. The major line items of the indicative 
budget are elaborated below. 
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Item Year 1 Year 2 Year 3 Year 4 Year 5 Total 
1. Staff Cost $600,000 
2. Capital Cost 250,000 
3. Equipment Cost 250,000 
4. Support of Network Activities 70,000 
5. Contract Research 50,000 
6. External Review/Evaluation 
7. Annual Programming Meeting 10,000 
a. Regional Review and Planning - 
Workshop 
9. Training Cost 480,000 
10. Contingency (5%) 85,000 
11. Administrative Cost 215,460 
$648,000 
25,000 
75,000 
80,000 
50,000 
50,000 
10,000 
$850,000 
87,500 
'125,000 
100,000 
40,000 
10,000 
70,000 
$920,000 
30,000 
82,500 
100,000 
40,000 
50,000 
10,000 
$990,000 
30,000 
82,500 
100,000 
30,000 
10,000 
85,000 
$4,008,000 
422,500 
615,000 
450,000 
210.000 
100,000 
10,000 
155,000 
480,000 650,000 520,000 520,000 2,650,OOO 
69,000 95,625 86,125 91,375 428,525 
176,148 240,975 217,035 230,265 1,079,883 
Yearly Budget $2,010,960 1,663,148 2,269,100 2,055,660 2,169,140 10,16f3,008 
TABLE 3 
INDICATIVE NETWORK BUDGET 
(Five-Year Projection in US Dollars) 
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49. Personnel cost. This item is based on a figure of U.S.$153,000 per 
person per year (following the estimate given in the TAC document AGR/TAC: 
IAR/87/29 New CGIAR Ventures:Vegetable Research) for posting experts in 
Africa. The proposed posting pattern in the Southern Africa network is as 
follows: 
Year 1 - Coordinator (also a part-time scientist during the first two 
years: either breeder, horticulturist); training and Information 
Specialist: Plant Protection Specialist, and one Breeder or 
Horticulturist, whichever the Coordinator is not): 
Year 3 - One full-time breeder, horticulturist, or plant protection 
specialist (whichever the Coordinator is) to be added to the team 
during the third year to take the extra work load off the 
Coordinator. At this time, the job of coordination will have 
picked up and the research activities of the network is expected 
to intensify with the return of the national program personnel 
from various training courses abroad. 
An estimated 8X increase in personnel cost per year is projected. 
Personnel cost includes salary and benefits, support services, travel, 
post-differential, and other allowances. 
50. Capital cost. This figure is also based on the estimate of 
U.S.$250,000 (AGR/TAC:IAR/87/29) required for providing office, field and 
laboratory spaces and room renovations (e.g. meeting room, classrooms for 
the regional training program, etc.) adjusted slightly upward in 
anticipation of a relatively vigorous research and training coordination 
activities of the African team. The amount is distributed over a five-year 
period,and reflects a phased posting of the team members. 
51. Equipment. This budget item includes five (5) vehicles for the Africa 
team, one (1) minibus for the regional training center, four (4) pick-up 
trucks (one each for the NARS which are projected to actively participate 
in collaborative research during the first five-year phase), 10 desktop 
personal computers to give NARS researchers ready access to technical 
information databases) and various laboratory equipment for the Africa team 
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and for the participating NARS. As with ‘the capital cost, the outlay for 
equipment reflects the phased deployment of the Africa team. The projected 
equipment budget for NARS is $200,000 spread equally over a four-year 
period starting from the second year. This is the same figure quoted for 
the proposed Africa network budget in AGRITAC:IARI87/29. An annual budget 
for maintenance and repair (estimated as 10% of total equipment value) is 
also allocated from the second year onward. 
52. Support of aetwork activities. During the first two years, the level 
of collaborative research activities is not expected to be intense because 
of the technical staff in the NARS will be undertaking training of various 
nature. The network-mandated research is expected to intensify at about 
the third year and should remain at this level, if not more,until the er,ti 
of the five-year program. The total budget also includes an annual 
allocation of $50,000 to support various information-related activities 
such as inventory of previous and current vegetable research in the S.&CCC 
region, development of a regional information database on vegetable 
research that can be easily accessed by researchers (to the level of 
abstract sourcing), publication of network newsletter and workshop 
proceedings, etc. 
The research activities envisioned for implementation by the network 
include as follows: germplasm collection and maintenance, cultivar 
evaluation and selection, seed production experiments, plan protection 
research, production systems research, and a few other important special 
studies, e.g. marketing economics, development and utilization experiments, 
nutrition analysis etc. especially on the network-mandated crops, but not 
excluding a few of the allied, nearly equally important commodities such as 
okra, pepper, rape etc. 
53. Contract research. An estimate amounting to $50,000 in year 1 and 
progressively declining thereafter is budgeted for contract research such 
as backstop research projects which may be contracted out to AVRDC or other 
research institutes in support of the network during its formative years. 
As the research capability in the network improves, this requirement for 
supporting research is expected to diminish. Some backstop research could 
1 
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be contracted out to other countries in the:continent with specific 
strength like onion-research in Senegal. s 
54. Annual programming meeting. In order to keep the network operation =P 
an even keel, annual planning meetings are scheduled among the network 
coordinator, his/her technical staff and the designated national vegetable 
program leaders from the NARS estimated at no more than 5 NARS during the 
first five-year phase which are actively engaged in network research. The 
line item includes round-trip transportation cost and travel allowance 
(hotel and food) for participants attending the annual two-day planning 
workshop. The meeting venues are expected to be on rotational basis among 
the actively participating NARS. 
5.5. External review and evaluation. Management and technical review of 
the network is programmed during the second year of its operation, to be 
repeated in the fourth year as a preparatory analysis for developing, the 
future plans after the five-year project ends. The projected budget itzn 
includes travel, allowance (hotel and food), and honorarium (for invited 
experts) for a six-man external review team composed of representatives 
from SACCAR, AVRDC, NARS, invited expert and the CGIAR. Interested donor 
representatives may also be invited. The evaluation phase is projected as 
a three-tieek activity, including the preparation of the report and 
recommendation. 
56. Regional technical review and planning workshop. Plans for a region- 
wide workshop among the vegetable researchers in the SADCC countries, 
SACCAR and AVRDC representatives, the Africa network staff and other 
interested parties are included in the third and the fifth (final) year. 
These workshops are projected as one-week exercises. The estimated budget 
includes transportation cost, travel allowance (hotel and food)., 
publication fees and other essential services. Participation from each of 
SADCC’s NARS involves three participants at the policy and technical levels 
(particularly those involved in network research). The fifth year workshop 
is extended to include donor representatives and other experts invited for 
the purpose of an overall review of the network activities and future 
planning, taking into account the evaluation report and recommendations of 
the external review panel prepared in the fourth year. 
t 
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57. Manpover development. The program is projected to strongly emphasize 
the upgrading of the NARS’ research, training and development capability 
thrcugh ,degree-oriented and special skills training of the personnel of al: 
member countries of SADCC. Budget estimates for training were calculated 
as follows: 
Special skills training: A five-month intensive research 
internship or vegetable production course at AVRDC or other 
suitable centers of training such as the IAC in Wageningen. The 
cost estimate is based on a round-trip travel cost of 
$S,OOO/scholar and a training fee (including tuition, book 
allowance, board and lodging, insurance, etc. ) of $1, SOO/month or 
a total of $7,500 per scholar for the duration of training. A 
minimum of five scholars (B.Sc or M.Sc level) per NARS, spread 
equally over the five-year period, is proposed to go through this 
intensive course. 
Two-year diploma training at HORTI-Tengeru in Tanzania: Two (2) 
scholars per NARS per year or a total of 10 per NARS spread over 
a five-year period is proposed to undertake this course during 
the lifetime of the project. The cost estimate includes travel 
cost ($600 round-trip airfare per scholar) and a training cost 
(including tuition, board and lodging, book allowance and other 
supplies, etc.) of $2,500 per scholar per year. 
Advanced degree training (M.Sc and above): A total of ten (10) 
professionals is expected to undergo advanced training abroad 
(either USA or European universities). The cost estimate is 
based on a $20,000 support per student per year, each projected 
for a trining duration of three years, and a round-trip travel 
cost of $12,000 per scholar (cost of two round-trip airfare 
tickets to USA). 
Professional (B.Sc. or above) training in SADCC's center(s) of 
horticultural education: Estimated cost is U.S.SS,OOO per 
student per year (including transportation cost, board and 
- 4s - 
lodging, tuition, stipend, school supplies, etc.) based on 
figures provided by University of Zimbabwe during the mission’s 
visit there. Training duration is two years for M.Sc. degree and 
four years for B.Sc. degree. A total of two students per NABS 
per year (estimated for B.Sc. level) is proposed to enter this 
SADCC-based professional training during the last three years of 
the project. 
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ANNEX1 
TABLES GIVING DATA FOR ANNUAL PRODUCTION, CONSUMPTION AND NUTRITIVE VALUE 
OF VEGETABLES 
Table 1: Composition of some vegetables compared with pulses and starchy 
foods. 
Table 2: Annual production and consumption of vegetables in the 
major regions of the world. 
Table 3: Estimated daily vegetable consumption and annual production 
in developed, centrally planned and developing countries. 
Table 4: Average daily intake of food (g per capita) reported in 
various surveys. 
Table S: Average nutritive value for vegetables. 
Table 6: Potential yield of valuable nutrients from vegetables. 
Note on Tables 4 and 5 
1 
ANV stands for 'Average Nutritive Value'. 
This is derived from the equation: 
ANV * g protein + g fibre + mgCa + ~ + mg carotene + mg Vit.C 
5 100 2 40 - 
It is a formula developed by Rinno (1965) for estimating-the 
so-called 'Essential Factor of,Nutritive Value'. Crubben (1977) 
regards ANV as giving a suitable picture of the relative dietary 
importance of different vegetables. 
Table 1 Mineral and Vitamin content of some vegetables, compared with 
pulrer and starchy foodr. Extracted from PLATT (1975). 
Requirement6 for an adult men (35 kg) from FAO/UHO standard0 
for Eart Asia; protein biol. val. 60% 
per 100 g of edible portion 
Ribo- 
product dv calcium iron carotene Thiamine flavin niacin Vitemin C 
matter m8 m8 m8 m8 me m8 m8 
------------i---------------------------------------------------------------------------- 
rtarchy breic food 
maize 66 12 2.5 0.00 0.35 0.13 2.0 0 
rice 88 10 2.0 0.00 0.25 0.05 2.0 0 
caoeava 40 25 1.0 0.00 0.07 0.03 0.7 30 
sweet potato 30 23 1.0 0.06 0.10 0.04 0.7 30 
pulse0 
groundnut 53 
cowpea 90 
30 
90 
1.5 
5.0 
0.00 
0.01 
0.50 
0.90 
0.10 
0.15 
10.0 
2.0 
10 
9 
vegetabler 
dark-green leer 15 
tom8to 6 
okra 10 
green bernr in 10 
250 
5 
70 
SO 
4.0 
0.4 
1.0 
1.4 
1.80 
0.15 
0.09 
0.12 
0.10 0.30 1.S 
0.06 0.04 0.7 
0.10 0.10 1.0 
0.06 0.12 0.5 
100 
25 
25 
20 
--,,,,,,,,,,,,,,,-,-,,-------,,,,,,,,,,,-----------~----~-~~---------~~--~~-------------- 
Daily requirement* 500 9 1.50 1.00 1.50 17.0 30 
Table 2 Annur% production a23 rccotiaF:fon of *:cgctablcr 
io the major tc~fona of the world. 
1 2 3 b 5 
total world population conaumpt Ion 
produetlon 
conmumptlon tocal world 
x 106 t n 106 ‘ka/hrrd k#/hrad 
ptod#cl loa 
x10 t 
World total 182.3 3906 S8 I1 1’11 .o 
Dovrlaped 88.0 150 94 
north &.ct;cr 
61 75.5 
2S.b 235 86 
Wertetn Europe 46.3 365 101 
OFernla 1.4 lb 10 
Other ,14.9 114 09 
Dcvclopln(; 
Aftlcm 
AIRIIiC# 
S.W. and C. Aele 
Aala foeher l eeee9 
96.1 1928 40 37 87.9 
9.6 304 13 29 9.5 
11.6 317 IO 21 8.1 
11.1 193 102 59 
51.0 
lb.3 
1109 31 40 s5.t 
CenttaLly planned 91.6 1220 61 06.6 
Aala 51.1 666 Sl 
Europe, USSR 20.2 360 90 
Colurn: (19 an8 (29 : TAO production yearbook 1914. Role, 19tS. 
(P) l rtlnatad (L)/(Z) x 080. About 10% La loat am urnsto OT umod for l ard. 
(49 l rtlmeted everale of nutrlonel l utvevs fnet lncrka, 
0) l rtlaated (49 x (29 II 1.211 IO* tablr 3. 
rdlblr portlen l a* rabL13. 
Source: @ J H Crubben, The Tropical Vegetables and their Genetic Reaouecee. IBPCR Do6 77123 
. 
fable 3 Estlmstcd daily vegetable C““surf’Li“” (I per herd, net Intakt, rav cdlblc product) 
and annual production In dcvclol vd. centrally planned and developIn countrlcs. 
type of 
I- 
vegetable I 
1. CoaBtD 
2. peppers 
3. c~~plrnt 
4. fleshy 
cucurblte 
5. melon, water- 
melon 
6. herdin 
cabbage 
7. caulifloucr, 
broccoli 
8. leaf cabbaRe 
9. onfons and 
shallots(drY) 
10. aceen onlanr, 
Icck,bunchln# 
onlon 
11’. sarllc 
12. lagumlnous 
pods 
13. erccn beans 
lh. )rccn peas 
15. dry bcJns(for 
sprout lng) 
Ifi, 1cttucc 
II. tree* leaf 
veg. (escl. 6, 
10, 16) 
18. carrot 
19. rootr,tuberr 
(ercl. II) 
20. rhoor,. 
rproutr, 
flouers,stalk 
21. sweet corn 
22. okra 
23. varlour seeds 
(encl. 13.16. 
15) 
24. imushrooms 
Total: 
36 Il.6 
3 , 1.0 
2 0.7 
16 5.5 
16 6.2 
L9 6.5 
IL 4.8 
3 1.0 
IS 5.1 
3 1.0 
P 0.3 
9 3.1 
I 1.0 
9 3.1 
0 0 
15 5.1 
20 6.8 
11 1.8 
1 2.4 
6 2.1 
11 3.8 
1 0.’ 
6 0 
1 0.3 
fJ5 14.3 
90 1.1 
90 0.8 
85 6.1 
05 1.6 
85 1.0 
85 5.9 
00 1.3 
90 6.3 
85 
95 
75 
a5 
I5 
05 
75 
85 
I5 
1.3 
0.t 
3.6 
1.3 
3.6 
0.1 
6.3 
0.t 
4.6 
2.9 
10 
IJO 
65 
95 
2.3 
0.1 
0.4 
0.1 
0.4 
21 15.5 81 
productton 
x 106 t 
consumption g/c~putld~y produc- 
su: Other t1on 
Lfrlca America C.AsIa areIs mean x 106 t 
9 
6 
2 
3 
3 
1 
0 
1 
6 
0 
c 
c. planned dcvcloplng count rles 
! 21 
’ I 
2 .:. 
, 1 
8 
b 
3 
1 
!! 
7 
2 
8 
5 I9 
6 12 
1 4 
1 2 
2 14 
0 
! 
1 
1 
1 
0 
I 
s 
1 
2 
2 
b 
2 
0 
0 
5 2 
I 1 
2 6 
2 2 
5 1 
8 2 
3 1 
11 15 
6 1 
b 1 
1’ - 
2 
15 
19 
t 
1L 12.5 
c 3.4 
IQ 0.9 
lb ! 12.1 
i 
6’ 2.8 
1 5.1 
1 
1 
I .o 
3 2.5 
5) 2.1 
2; 1.5 
! I 0.7 
2’ 1.c 
I 
2; I.7 
2 . 2.1 50 
0: 0 - 
t 1.t LO 
1 1.1 IO 
1 c.7 30 
88.6 69 60 162 110 101 
I 
(17.9 Li 
! I 
Source: C J II Cruhben, The Tropical Vegetables and their Genetic Resources. 
IBPCR Dot 77123 
lon6 
110 t 
30.4 
5.1 
10.4 
24.1 
16.6 
20.2 
11.7 
C.8 
15.5 
3.6 
1.2 
10.3 
L.0 
8.1 
1 .l 
12.5 
26.9 
9.7 
1.2 
6.) 
3.9 
t.1 
1.1 
I .I 
!51.6 
Table 4 Average Daily Intakes of Food (grammes per capita) Reported in Various Surveys 
Cereals - Rice 
Wheat 
Other 
Pulses, nuts, seeds 
Roots and tubers 
(fncl. plantains) 
Vegetables - leafy 
other 
Fruie 
Sugar 
Heat 
Fish 
hw 
!lilk 
Oils and fats 
Sources : 
I TUAILANDl 
1 Muang Chieng- 
Ma1 
I . , 
: 510 502 
i 7 
I 
'. 
1 8 4 
I 
I 
I 
13 20 
17 64 
I 3 14 
I 
0.5 
- 
40 32 
15 
1 5 
1 5 
INDIA2 ! SRI LANKA3 
I 
Average ! Average 
of surveys p of surveys 
471 
65 
266 
64 
12 
18 
26 
116 
17 
28 
26 
93 
115 
11 
94 
44 i 29 15 
8 I ; 45 32 
I 
33 56 44 
3 i 11 6 
36 i 74 20 
25 20 
PIIILIPPINES4 SENEGAL~ 
Urban Rural 
240 392 
50 17 
8 
7 20 
11 44 
16 25 
86 92 
07 58 
849 
12 
3 
29 
28 
5 
14 
24 
115 
14 6 
246 
3 
NIGERIA6 
Low High 
cereal cereal 
6 68 
2 5 
99 211 
70 55 
704 145 
34 50 
76 82 
1 10 
24 20 
3 20 
1 
17 33 
I Ministry of Public Health, Bangkok, Division of Nutrition 1955-59: (surveys of 30 families in Muang, 
280 families i;. Chiar.;;-?!ai). 
2 Indian Council of Medical Research 1953: Results of diet surveys in India 1935-48. 
3 elements, F.W. and Bocobo, D.L., 1957: Report on Nutrition in Ceylon. FAO report No. 9206, Rome. 
4 Urban: Quiogue, E.S. et al 1962: Nutrition Survey of Metropolitan Manila. National Science Development 
Board, Manila. Rural : Ibid. 1963. Survey of 110~0s Mountain Province. 
5 Boutilliet, J.S. et al: La Eloyenne Vallee du Senegal. Ministere de la Cooperation, Paris. 1962. 
6 Collis, U.R.F. et al, 1962: Ecology of Child Nutrition and Health in Nigerian villages. Tropical Geographical 
Eledicine, Vol. 14 pp. 204-229. (Surveys of mean composition of diets in six Ilesha Communities.1 
tor1r 5 AV.r.~. nut?lLiI. rolu. Of V.l.C.bl... Doto fro.: 
food C.9p.01tt.n C.bl. for V.. IS t*.c A.1. (fA0. 1972). 
p.r 100 , .dibI* 9.rcl.a p.r LOO g 
,*- <*to- tms.- CLbo- 
typ. oi praducr “..C. on l a*rct t.;o fibI0 co 
--i dry 
1 ran CO”. l 1n. rla*tn OIoCln +tt.C AWV l .tt.r 
f I KCCl I 1..8. .I *I -K ‘I 08 .I 
f?“lr-r*:*tabl*s 
t0I.t. b b.2 
*(~pIanc 4 8.0 
sw**t p.pp*r. 11 9.0 
p.pp.r. hoc 13 IL.6 
Ub?b LO 10.4 
cucu0b.f 10 1.1 
26 6.4 
15 7.0 
13 19.0 
0n1.n (dry) 6 11.4 
c.rr.t 17 10.6 
. barbr’ shoots bL -9.0 
.U,hr... 9 11.2 
c.r. (on r.t.c.bl.) 16 24.6 
:4 
2b 
114 
II 
:: 
2: 
2b 
19 
lb 
IO 
17 
20 
21 
60 
33b 
119 
30 
38 
?- 
28 
I? 
94 
1.2 0.7 7 0.b 
I.6 1.0 22 0.9 
1.3 1.L 12 0.9 
6.3 IS.0 86 1.6 
1.1 0.9 90 1.0 
0.6 0.5 21 0.4 
0.7 0.8 2r 0.7 
4.b 0.1 I 0.2 
1.0 0.5 II 0.s 
0.1 1.0 16 2.1 
3.6 1.1 196 2.9 
2.7 1.1 60 2.9 
1.7 0.7 102 2.6 
l.L 0.6 56 2.1 
1.6 0.8 $9 0.8 
6.9 2.1 lb4 2.8 
21.) 6.1 90 1.5 
8.L 1.0 25 2.2 
4.1 0.9 19 1.2 
1.4 0.7 30 1.0 
1.1 0.9 11 1.2 
2.) 1.2 11 0.9 
2.7 0.9 a 1.0 
1.2 0.8 lb 1.2 
0.S 
1.: 
b.6 
0.1 
0.1 
0.8 
0.1 
0 
0.1 
0.06 o.oc 0.6 
0.08 0.07 0.7 
0.07 0.08 0.8 
0.37 0.51 2.) 
0.07 0.08 0.0 
0.01 O.OL 0.2 
0.03 0.04 0.5 
0.03 0.03 0.2 
0.0s 0.02 0.6 
0.01 0.01 0.3 
6.5 
::: 
0.01 0.22 0.7 21 11.32 105.8 
0.09 0.14 1.1 47 7.57 75.: 
0.07 0.11 0.8 53 6.99 120.5 
2.0 0.06 0.12 
0.3 @.Ob 0.06 
1.3 0.16 0.32 
0 
0.1 
0 
0 
6.2 
0 
0 
0 
O.&O 0.12 
0.16 0.16 
0.11 0.10 
0.06 o.oc 
O.Ob 0.0s 
0.11 0.09 
0.10 O.L2 
0.12 O.OL 
0.) 
0.3 
1.1 
1.1 
t:: 
0.2 
0.7 
0.1 
4.8 
1.0 
23 
6 
103 
96 
18 
11 
10 
2: 
57 
2.19 3a.5 
2.16 26.8 
4.bl 82.b 
27.92 80.7 
1.21 10.9 
1.69 44.5 
2.b4 13.1 
0.90 11.2 
2.23 30.7 
4.10 61.3 
17 5.35 I1.b 
Lb 3.52 50.3 
82 16.67 67.7 
14.01 16.0 
4.13 17.9 
2.94 34.T 
2.05 20.0 
‘6.68 6L. 1 
1.55 30.9 
1.10 19. I 
2.14 9.1 
source: C J H Crubbcn, The Tropical Vogetabler awl their Cenccic Resources. IBPCR Dot 77123 
Table 6 Pocenoial yield of velueble nutrienee from vegetables. 
Average Nucritire Velue (ANV) from cebie 6. 
Yield data recorded ae “high production” In USA (sea KNOTT. 1966). 
Pot the tropical vegetables (*) reeerdr of the Rorticulcurml 
Centre, Porto-Nova, Benin (U.Africa) heve been ueed. 
vegetable 
ANV 
ANV durecion per a2 
groaa porcioa ANV per m2 dava per dey 
fleshy fruicr 
tomato 15 02.3 
eggplant 25 26.0 
sweet pepper0 30 26.1 
okra 15 13.5 
cucumber 50 10.0 
pumpkin 20 16.6 
ureeraelon 60 25.2 
leaf vegetables 
l )amarenth 
*) kangkong 
Chinese cabbage 
la ttuce 
vhi te cebbege 
l )casr8va leave0 
36 18.0 11.32 201, 50 
80 57.6 7.57 436 270 
30 25.8 6.99 180 90 
20 14.8 5.35 so 
60 31.0 3.52 1:x 90 
60 52.2 16.67 870 270 
legumlnoue vegetablea 
esperegue bean (pdde) 
lima been (fresh) 
mung been (eprouted) 
l )hyecinth been (dry) 
. 
i fb) 2i’i 
3’ 3:o 
bulbr , tubers 
onion 
carrot 
tAr0 
turnip 
40 30.6 2.05 78.7 150 o.st 
20 16.6 6.b8 1.67.6 90 1.20 
20 16.8 2.38 10.0 120 0.33 
13 10.3 2.03 20.9 80 0.26 
2.39 101 l ) 
2.14 51 
6.61 173 
3.21 43 
1.69 68 
2.68 bb 
0.90 23 
3.71 23.0 150 0.15 
4.88 25.0 210 0.12 
2.91 61.5 110 0.56 
16.03 42.1 180 0.23 
:%8 
130 
90 
150 
150 
120 
0.63 
0.27 
1.33 
0.40 
O.b5 
0.30 
0.19 
1.08 
1.61 
2.00 
1.50 
1.33 
3.22 
l ) ANV (for ‘100 g) x edible portfon (t/ha) - tote1 ANV per la2 
b) 1 kg of dry mua& bean produces 9 kg of sproueed beans 
Source: G J H Grubben, The Tropical Vegetables and their Genetic Resources. 
IBPGR Doe 77123 
ANNEX2 
WORKSHOP ON THE 
POTENTIAL OF 
HORTICULTURAL 
PRODUCTION IN SADCC 
COUNTRIES, RYALLS 
HOTEL, BLMTYRE, 
MALAW 
MARCH 23027,1987 
Recommendatiolls 
Possible prior@ rncircir projects in 
horticulture 
Production, Marketing, Processing, 
Utikation and Nutrition 
1. Government Poiii should be clearly defined and 
production ptditks skuld be praSsely spelt out 
2. TIE gowmmnc 
(a) at&t to be cotnmiaal and ensure the implemen- 
tation of its @icies and foilow up action; 
(b) sbodd be flexible with sxne of its cxisung rcgu 
htiunthuatcbytJteirttattuccapabkofhampa 
ingslKesafulimpkulen~ofposramstipulatcd 
iniopolicyi.e.dutyandwoarawmamiaissuch 
al pedcidu. fmiliza. itligation pumps. packaging 
mata& air freight chuga epE; 
(c) should at5llrt availability of well trained saf-f 
cahflxmatchandcxtalsiax 
(6)-woMpef- of fhrma’s 
coopendvawttkhsbotdda3adinapn3ductionand 
ms&tingofpuducemoslybysm8lM~dafannasz 
(e) sboaklamleav8i&bilityofinppualldalsure 
that boda~Itutc iron the prkxlty list far allccation of 
fareigttclurmcier 
(0 -encocmgs implwed~benvoctl 
ruurcbuumsion.atMlfrnaastoimptoverelevMcy 
ofxc3ucchobjativuMd&velapnentof apppri- 
8tetcdtnoiogksfacvhuionbyfarmctsinott-fatm 
triakandutmsimcducatimal~ 
(g) sbotdd pmvide gttidhu fa marketing of 
(It) sbuld ilqmm tbs td net-wuk frx aup 
exlmdalmdbirrikbar. 
(i)lhtnddctmngcdtefamatiadfatmabued 
87 
6. SADCCsbouldfamrSAC+RSavicu~- 
ioguIlafarczi&ngs WaatXdCdbySAlXC. 
membacamuiu. TkUnit’sreaponsibilitwould 
betot 
(It) Pmvitk an updated infotmation on supply and 
daa8adofhuftkui~pfcxhseandpmduspPontk 
doamticmwkuswithincouauicsofthcSADCC . 
tegimmldobusus fortbL?benefitofpKAucersand 
dpoMsy 
(6) Rwide uks proatotim of holtictlltural pm 
duce in SADCC cauntrks and any rckvant intclli- 
gencetofacilimtccxpoluoftbepmdufe. 
(dl updiueinfonuiaa on nuaition. amounts con- 
sulnatMdlbepknsloinwau production to meet 
-prioa- 
llxeisrncedtoes8bli&tminingfaciliticsatoneof 
the univasitiu in SADCC for ukning at postgmduatc 
kvd in baticulmt8l poduajm, Fnxcssingstaage and 
-s 
Training and Ekttnsion 
1. cemate Level Trrinilbg 
Itlatitluials ofmng catifii in galaa agriculture 
sbouldbeaunmgedtointmducesdditiorrplhaTi- 
culmcolnsermdarppar-sbouiduschorti- 
cultIueuempls. 
t. Dip&ma Lewd Trrioing 
(i) lnstinuions offerinp Dipknru in Ckneral Agri- 
cubre should oifa an option in haticultwe. 
4.ExtensiotJ 
(0 Exmuiab wtxkrs kking mining in tlordcd- 
tmslwuidbcgina- aainingta dmub~ 
(ii) NuiodmdrcgioadsImttzumsoawo~- 
dlopssbaddbeiaooduce& 
. 
ANNEX3 
HORTTCULTURAL RFSEARCH TN SAIXX 
T%HNICAL ASSISTANCE FROM THE JAPANESE GOVERNMENT m UNDRTAKE A 
FEASIBILITY STUDY TU ESTABLISH A REGIONAL RESEARCH UNIT TO BREED 
.VEGETABLE SEEDS 
Horticulture is important to both temperate and tropical regions 
for nutritional, ornamental and foreign exchange earning - purpases. 
Vegetable growing in particular is not adequately developed in most 
tropical countries including those which are members of the Southern 
African Development Coordination Conference(SADCC). Table 1 ShCwS FAO 
production figures of vegetables for domestic and export production for 
developed, centrally planned and developing countries in 197h, respectively. 
Vegetables play the following roles in the diets of people in developing 
countries. 
- Enrich diets with nutrients 
- Render staple food more palatable hence enhance intake 
- Improve digestion 
- Possess curative effects. 
Table 2 shovs that Africa has the list consumption in kg per head 
of vegetables. 
Horticulture is served by very few research scientists in SADCC. In 
all SADCC member States approximately three out of every hundred researchers 
work in horticulture. 
In developed countries investment in horticulture is high, for 
example in U.S.A. the expenditure is five times higher than in cereals' 
research if the tvo are compared on a produce-value basis* 
Ref. Tropical Vegetables and their Genetic Resources IBFGR/FAO Rome. 1977 
In addition to current demands for vegetables there is a high demand 
growth rate due to urbanisation. SADCC must double up its research in 
horticulture. The successful research programme would need to have a 
substantial element of production and economics research in order to show 
the economic benefits in monetary terms that the potential producer may 
derive from the various crops. 
The development of horticulture in SADCC vi11 depend on the availability 
of good-genetic material - good quality seeds and it will mean having 
horticultural research station at regional level and this vi11 be networking 
with national research stations. The tested material vi11 be bulked and 
distributed to smallholder farmers in both urban and rum1 areasfor produc- 
tion. 
It is being recocmnended therefore that the Japanese Government be 
requested to send a four man team comprising: 
1. Vegetable production research agronomist 
2. Vegetable seed production specialist 
3. Vegetable processing specialist 
4. Vegetable marketing agricultural economist. 
1. Study the production of vegetables in each of SADCC member States 
any constraints to production and recommend hov these might be 
removed. 
2. Visit each of the SADCC countries to assess the vegetable production 
for domestic and exports markets. 
3. Study the existing marketing system and recommend any improvements. 
4. Study the vegetable seed production in SADCC and recomend a ragional 
research project to teat and breed vegetable seeds. 
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5. Investigate possibilities of setting up subprojects on research in 
vegetable seed production at national level and see how these c,m be 
linked to the regional research programme. 
6. Investigate the capacity to undertake vegetable research in SADCC and 
recommend 
vegetable 
7. Look into 
training overseas and later in Universities in SADCC in 
production research. 
the linkage of vegetable seed production research anci 
commercial vegetable production. 
DURATION OF THE STUDY 
The team will spend about nine weeks in travel around SADCC. It will 
take about four weeks in finalising the report vhich vi11 later be submitted 
to SACCAR for consideration by the Board and later by the Ministers of 
Agriculture. 
COSTOFSTUDY 
Salary for 13 wks $ US $1700 
per person per veek x 4 persons x 13 wks 
based on US $80,000 per person per year as salary 
Per diem of US $3& per day for 91 days and for 4 
persons 
us s -- 
88,400 
109,Zoc) 
40,000 
20.000 
2,OoO- 
259,600 
Travel interuatioual for 4 persons 
Travel within SADCC for 4 persons 
Production of Report 
TvrAL 
ANNEX4 
1 
Professor Martin S~omo, Dftootor 
SACCAR 
Poe Offfco Box DO108 
Gaborono, Botrrum 
Dow P?OfC880? lIt~O80: 
The Adan %#8t8bf8 R8888rOh and DeV8log8ant Cmt8r 
(AVRDC), b88od in t8il8n, i8 beiw 88k8d bt the 
intom8tion81 d8v8lop8mt oo88unitv to got involtad in 
Af?fC8. Although AVRDC-dCre1op.d vO#8t8bl8 18?i.tia# l ra 
81?88df bofn# U8.d to dii?8t8nt d8gr8.m in +8?iou8 p8rtm 
of the continent, AVRDC hu not hrd 8 df?8ot inrolvomont 
with African n8tiOn81 ?888UOh in8titutiOn8, 8XooQt fot 8 
rituin A g8rdonin# ptojoot in Bi88r. .: 
In thi8 conn8otion I8 8?8 aon&mpl8tin# to t8k8 8 80?rn - 
8OtiV8 ?018 in Africa and b&8 id8ntifi8d routhorn Afrio8 
and SACCAR a8 8 pO88ibh 8nt?t pOin* 8nd p8rtn8? iOr our 
two lvm8n t . 1 - W?iti!t# thim l8tt8? to 8ound out if 
therm i8 int8rCmt On you? p8?t to h8V. AVRDC 888Ooi8td 
with SACCAR in the ~88 of +8#8tablo8 R&D improv88ont. 
In ord8r to g8t to know 88oh other bettor urd 18~ th8 
groundwork for potenti Coll8bor8tion, 1 for8808 the 
fOllOWiSt( pO88ibl8 88qU8fhOO Of 8t@@8/8OtiViti88: 
STZP 1: hvit8tion br AVWC to two 8oi8nti8t8 from 
nouthom Afrio8 (one from SACCU, and the 8oaond 8 
n8tion81 vClmt8bl88 8%#8?t) to Vi8it AVRDC ia t8iW8n to 
ob8OrV8 ttOpiO81 ti 8ubtrqiO81 V8(8t8blti rO8.8rOh and 
dweloCrm.ut in ‘t8iWUl, E'h%lippinom, IndOnC8i8, 8nd . 
Th8ilurd, to got 8OqU8illtCd with th8 Southout A8iM 
VO#8trbl8 r88ouah notrork. 
STSP 2: Report of 8 two-man 8i88ion to holp SACCAR 
dOt8?8in8 if thot8 i8 8 buis fot forth8r oo~~8bor8tion 
and invo lvoment . 
STSP 3: Vi8it of 8n AVRDC 8CniOZ 8OiOCti8t tc sac 
8.mb.r OOU~t?f88, 8OCOw8JBiCd br 8 sIDc(: VWCt8bl.8 
r.8.8roh.r; plC#lnin# for 8 sm r8(iOfl81 OOCSUlt8tiOC 
rotk8hop to dOt8r8in8 ro#ion81 ptiO?iti8a iOr: V8#8t8blO8 
to888rOh and p?O8PCUtiV8 fOO81 point8 8Cd mod. Of 
00&18bO?8tiOn. 
STtP 4: Conduot of SADCC regional OOn8Ult8tiM uark8hoP; 
@?808r8tiCn Of ptO~O881 fO? l St8m81 fundfnl. 
s- 5: lipprOV81 bt SACCAR 808?d of pro@0881 On ?8#iOn81 
vO#*t8bl88 IUD. 
s= 8: Irpgrom1 for: fmdfa# b pro8@ootivo doaolr. 
Composition of the Mission 
1. A. 2. M. Obaidullah Khan: CGIAR. Team Leader 
2. Dr. Romeo T. Opena, Director, Crop Improvement Program, 
AVRDC 
3. Dr. N. A. Mnzava, Senior Vegetable Research Officer, 
Zambia Seed Company h SADDC scientist; 
4. Dr. Carlo8 Valverde, International Service for National 
Agricultural Research. 
5. Mr. Mogapi E. Madisa M.sc (Hort.), Research Officer, 
Department of Agricultural Research, Gaborone, Botswana. 
Terms of reference: 
-- 
-- 
em 
WV 
-- 
Broadly focus on research and training requirements in 
countries participating in the network, relevant to widely 
grown vegetables which are significant both for nutritional 
content and market demand. 
Identify a small number of vegetables for‘initial research 
thrust keeping in view the three major problems, i.e., high 
temperature, heavy load of pests and diseases, and 
availability of reliable seed through a viable seed 
production and delivery mechanism. 
Delineate the problems and constraints in handling 
marketable vegetables from the time it is harvested until it 
reaches the consumers and the ways and means to overcome 
them through adequate expertise in post-harvest physiallogy 
and market economics for example. 
Explore appropriate research thrust that complement and 
improve the existing practices in subsistence farming 
systems so that the technological changes are more likely to 
be accepted by small farmers. 
Examine the strengths of and critical gaps within the 
collaborating national systems, in equipments and 
facilities; in training and expertise; in information and 
documentation needs etc., both for horizontal distribution 
of research responsibilities as well a6 for estimating the 
re8ources and inputs required to meet the critical gaps. 
OI Elaborate areas of collaboration between network members, 
the regional framework and AVRDC in terms of provision of 
scientific and bibliographic services, biological materials, 
training, contractual research, etc, 
-- Recommend a coordinating mechanism within the regional 
framework of SACCAR, the regional hub and the collaborative 
executing agency, i.e. AVRDC. 
-- Prepare a modest, flexible and indicative budget proposal 
for setting up the research network with approximate funding 
needs at various levels, national, regional and 
international. 
ANNEX6 
Botswana: August 22 - 27 and September lo-12 
2’ 
3 
. 
. 
. 
ii: 
6. 
7. 
Dr . Martin Kyomo, Director, SACCAR 
Dr . Dennis M. Wanchinga, Manpower h Training Officer, SACCAR 
Mr Cliff Kwalambota, Finance Administration Officer, SACCAR 
Wr: C. Namponya, Information Officer, SACCAR 
Dr. Lucus Gakale, Director, Agricultural Research, Botswana 
and Chairman, SACCAR Board 
Professor G.C. Wrema, Dean of the Faculty of Agriculture, 
Botswana Agriculture College and University of Botswana. 
Dr. G.I. Willson, SANITAS, (Botswana) (PTY Ltd.) "The Green 
Diamonds of Botswana". 
Tanzania (August 274eptember 1) 
Ministry of Agriculture: 
:: 
Mr. A. Mshangama, Principal Secretary 
Dr. I.S. Wpelumbe, Commissioner for Agriculture and 
Livestock Development 
3. Dr. P.M. Shao, Assistant Commissioner, Crop Research 
Mrs. J.P. Bitegeico, Senior Economist, Planning Department 
Mrs. J.S. Xuro, Subject matter Specialist, Horticulture, 
Sokoine University of Agriculture 
:: 
A.B. Lwoga, Vice Chancellor 
Prof. A.N. Xphuru, Dean of the Faculty of Agriculture 
3. Dr. Athansio N. Kinjas, Head, Department of Crop Science and 
Production 
TengeN Horticultural Research and Training Institute 
2': 
Mr. Benny P.S. Nchanjala, Deputy Principal and Tutor 
Mr. Daniel V. Chilossa, Assistant Coordinator 
3. 
4. 
Mr. Gideon N. Nanyaro, Vegetable Crop Agronomist 
Mrs. S.M. Kuandika, Vegetable Seed Production Scientist 
5. Miss R. Gerson, Researcher on indigenous vegetables 
6. Mr. Mboaku 0. Mgeni, Vegetable Crop Agronomist and Manager, 
Madiira Parm . 
Tanganyaka Farmers* Association 
;: 
Mr. W.J.C. Wallya, Corporate Secretary 
Mr. Mangi, .Director, Operations 
3. Mr. Jiv Raj, Director, Procurement 
Donor Missions: 
i: 
Hr. Allen Dennesse, World Eank 
3. 
Mr. Warten A. Brouwer, Royal Netherlands Embassy 
Wr. Guy Even, Project Leader, Franc0 Tanzanian 
4. 
Horticultural Development Project 
Mr. W.A. Rai, Vegetable Seed Production Expert, PA0 
Zambia (September l-5) 
;: 
Dr. Munyfnda, Deputy Director, Agricultural Research 
MrO Donald Shamba Xingochi, Horticulturist and Leader,, 
Vegetable Research Team and his colleagues 
3. Dro Winter M. Chibasa, General Hanager# Zambia Seed Company 
Ltd. and the Swedish expert on Plant Protection 
Donor Mission: 
Mr. S. Ehan, World Bank 
Zimbabwe 
21: 
Mr. N. Head, Chairman, H.P.C. 
Mr. W. E. Collett, Executive Director, H.P.C. 
3. Mr. K.S. Ndoro, Chief Economist, National 
Farmers Association of Zimbabwe 
4. Mr. P.R. Mattison, Enterprise Cooperatives 
5. Mrs. B.S. Wright, Seed Production Specialist, ARDA 
6. Dr. P. Xaramba, Plant Pathologist, ARDA 
Agricultural and Rural Development Authority (ARDA) 
1. Dr. Joseph R. Made, Deputy General Hanager, Agricultural 
Operations, Planning and Development 
DR& SS 
;: 
Dr. R.J. Penner, Director 
Mr. Jackson, Acting Head, Horticultural Research Center 
3. Research Officers at Xarendaro 
Agritex 
1. Mr. Peter H. Johnson, Chief of Crop Producticn 
University of Zimbabwe 
:: 
Dr. Rukini, Dean of the Faculty of Agriculture 
Dr. D. Cole, Acting Chairman Crop Science Department 
3. Mrs. R. Wadakadre, Horticulturist 
4. Mr. M. l¶asariambi, Horticulturist 
Donor Missions 
21: 
Dr. Hassan Inam, World Bank 
Mr. Winston C. Chidawanyika, World Bank Resident Mission in 
Zimbabwe 
3. Dr. Sam Aggrey, Horticulture Section, Agritex, FAO 
Annex: 7 
Botswana: 
1. Agricultural Research Farm and Horticultural 
Field Experimentation Station at Sebele 
2. Concrete bench vegetable production at SANITAS, Botswana (PTY:) Ltd. 
3. Botswana Agriculture College 
Tanzania : 
1. Horticultural unit and field laboratory at Sokoine University of 
Agriculture, Morogoro. 
2. Facilities Tengern Horticultural Research and Training Institute, 
Aruska, and field experimental stations. 
3. Headquarters of Tanganiyaka Farmer's Association. 
Zambia: 
1. National Irrigation Research Centre and vegetable trials at 
Mazabuka. 
2. Zambia Seed Corporation (Vegetable Research and Seed-production 
Farm). 
3. University of Zambia and field laboratory. 
. Zimbabwe: 
1. DR L SS Headquarters and seed services Centre, in Harare. 
2. Horticultural Research Centre at Grassland Research Station in 
Marondera. 
3. Vlei area research (Da&o) project in Marondera. 
4. Crop-Sciences department in the University of Zimbabwe. 
ANNEX8 
COUNYRY PILOFILXS 
1. BoTswAtu 
Introduction 
Botswana ir situated in the Central Southern African plateau. Most of 
the country is bemen 860-1300 meters above sea level. Rainfall is 
uncertain and the average varies from 650-700 mp in the extreme north to 
150-200 mm in the extreme southwest. Long hour8 of sunshine and its 
intensity lead8 to rapid growth, but causes problems of germination of 
vegetable crops. The high diurnal temperature variation. most marked in 
the south and the west of the country, results in much higher incidence of 
frost there. Surface water, sufficient for irrigation is found along the 
border with South Africa from Sikwane in the Kgatleng district (the Marico 
river) to the northern end of the Tuli block (the Limpopo); along the 
border with Namibia on the Chobe (Linyati river): in the Okvango de.lta and 
in soma stretcher of sand river8 in the eastern central district and then 
north and went to include the Sashe cat&sent. Distance and lack o.f 
infrastructure bemen the area8 with irrigation-potential and the 
consuming area with high density of population are major constraint to 
increasing production of perishable vegetable crops. Botswana has 
traditionally been a livestock and dryland farming country. Only a small 
portion of the land along the main rivers of eastern and northern Botswana 
is irrigated. 
Background Information on research and develomnt efforts in vegetables: 
Botswana currently imports 802 of itr vegetables from neighboring 
couatrfer particularly from South Africa, and a still quantity from 
Zimbabwe. Most children particularly in the rural areas suffer from 
vitamin deficiency. Import-rubrtitution, nutritional needs of the 
vulnerable groups, creation of employment opportunitfea in the rural areas 
were the major considerations that led to the creation of the horticultural 
unit ia the Ministry of Agriculture in late 1977 and early 1978. In 1977 a 
unit was established under crop production division of the ministry to 
carry out horticulturalJvegetable estenafon. Another unit was started in 
the department of'Agricultura1 Research to carry out horticultural research 
in general and vegetable research in particular. At about the same time, 
the Horticulture Advisory Coaeaittee was formed. This comittee comprises 
of researchers, extension personnel and farmer-representativea. 
Orxanitatioar of vegetable rerearcb and dmloprrrt and existing manpower 
Horticultural research unit which in responsible for vegetable crcr,,s 
is of recent origin. Prior to its establishment there were no locals 
traiaed in horticulture, rpeci.ficallp vegetable production. Currently, 
there are two proferrional8, one with Xarterr degree and the other with 
B.sc in horticulture. They are supported by two tcchnicianr, one with 
associate degree in horticulture and’the other, general diploma in 
agriculture. Cu the extension side, there are six permanent horticultural 
officers, five in five region and one in Gaborone at the headquarters. 
Currently there are one Ph.d, one H.rc. and three B.Scs (on training). 
They are supported by extension workers, with diploma or certificate in 
general agriculture. Botswana Agriculture College, currently being 
upgraded as faculty of agriculture of the university haa two qualified 
horticulturists on the rtaff, one l4.r~. and one B.ac. (now under training 
abroad for H.rc). 
Because of shortage of trained manpower, moat of the vegetable 
research work are carried out at the main research station at Sebele. 
Horticulture research unit draw8 upon the support servicer under the 
department of agricultural research i.e. soil and plant analy8ia 
laboratories, farm machinery and cold storage facilities. Some work is 
carried out on growers’ fields and at Bolionong substation. Botswana 
Development Corporation, a parastatal, also conducts limited l &ptive 
rerearch in coemercfal vegetables production. particularly tasato, on their 
farm. All vegetable rerearch in Botsvana is supported by government 
funding. 
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Bot8wana Agriculture College offers certificate, diploma and buchelor 
degree (B.sc) in general agriculture. The new curriculum developed by the 
faculty of agriculture offers two and a half course8 in vegetable8 ruad 
fruit production. Host of the training of the profe88ioaalr are done 
abroad. mainly United Kingdom aud the United States. 
Crop priorities 
The following vegetable8 are important to Botxwana both in ten88 of 
economic value and market demaadr 
Cabbage 
Toalato 
onions 
Leafy vegetables (spinach & Kale) . 
These are the sank+ vegetSble8 which were recomended to be given first 
priority by Horticultural Research AdviSOry Cdttec in 1978, along with 
potato. Hmmver, work is carried out on other vegetable crops - carrots, 
beet, root, met peppers, etc. No work has so far been done an indigenous 
VSgetSbh8. 
Be888rCh work 
Crop 
Potato 
Cabbage 
Tomato 
onion8 
Spinach 
We 
Carrot8 
Beet POOtS 
Green pepper 
Vr Trial 
Prod 
Practices 
P&D 
Control 
Seed 
Hultig 
Prod 
Economics -- 
, * 
HORTICULTURAL REGIONS OF BOTSWANA 
:: 
Hot summers, mild winters (normally frost-free) 
Hot summers. cool winters 
3. Warm summers, cool winters 
4. Mild summers, cool winters 
5. Mild summers, cold winters 
6. - Summers warm to hot, cold winters 
NOTE: “Frost-free” areas occ&mally. cxpaiena frosf 
csphally in depressions and low-lying BC~BS. 
Conrtrainta 
Shortage of trained profe8rionalr and technicians limit the scope and 
intensity of research. Dependence on scarce and expenrive water, lack of 
market intelligence, problems of port-harpeat hurdling, eXtreSWly 
inadequate physical infrastructure and high transport costs and competition 
from large-scale growers in South Africa continue to inhibit market- 
gardening by SSISll-holders. As a study by the Department of Agricultural 
Research (1986) coacludes, 'only production of highly perishable leaf crops 
such as rape and spinach, which do not face competition from imports, could 
be carried out profitably on an all-year round bSSiS.*' 
2. TAN2ANxA 
Introduction 
Tanaanf8 .is Situated within the tropics in the Equatorial Zone between 
lo-110 South of the Equator, Its tots!, area is 942.630.50 Sq Km, 
883.578.50 Sq m being land and S9.052 Sq Km being water. About 6-10X of 
cultivatable land is used as small holder cultivation - 38,000 Sq Km while 
large scale agriculture covers 5,850 Sq Km. 
'Production Costs for Vegetable Crops in Botswana by G.C. 
-Wiles, Sebele, 1986. 
fen 8ltitude lies between 0 m 8nd 5,803 n% 8bove se8 level. The days 
are normally short with high light intensity all the year round. 
There is little variation in tanpereture. Above 1600 m frosts sup 
occur, usually in the valley frost pockets. The entire country h88 its 
coolest perfod 8rouad July - August. There is very little information 
8V8il8ble in Turtsmi8 COnCerIking soil teStper8tUreS which 8re ibport8nt for 
root growth. 
The r8fnf8ll in T81kt8d8 i8 highly 98ri8ble. Fhe Southern part Of the 
country receives 8 single r8iny ne8soa 18sting from November till May, 
Yuruary or December being the wettest months. The other p8rt of the 
country* north of tifi8 - L8ke Vfctori8 line, gets two pe8ks of +nfall, 
April being the wettest. Kyela District is the wettest part of the 
couatq, vith more then 2,500 sss (2.5 m) per annum. followed by Kageta 
ragiOn (E&Ob8 2000 m) 8nd Pemb8. lUnf811 in the center of the country 
is genemlly lour600-800 m per annum with Dodoms and Singid receiving 
only 400 sm per anma. 
. 
B8ckRromd iaforvtfoa on centers of vegetable productionr 
Veget8ble crops, both temper8te 8nd tropical ire extensively produced 
in T8nmrlf8. There 8re four sujor veget8ble producing districts: the 
IiliSISaj8rO-Arusha 8rea, the ~WSb8r88, the Ulgunrs and the Southern 
highlSads. Vegetable production in co8st81 areas benefits fra 18rge urban 
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centers sad smrkets of D8r-eS-S8188m 8ad T8ags. The 18ke 8re88 (Ukerswe 
island, R8ger8 region, Kigom region 8ad T8rima district) h8ve better 
distributed r8iaf811 8ad supply fruits urd veget8bles to the drier 
hinterland. Che8p tmasport 8cross the 18kes suke possible the export of 
comaodities to neighboring countries like Kenya, Ug8ad8, Rwsa&, Burundi 
and Zaire. Indigenous veget8bles 8re extensively g8thered rrrd produced end 
represent 8 preferred food in rur81 8re8s 8ad ia both semi-urban 8ad large 
urban centers. 
Current st8tus of VeRet8ble rese8rchr 
Sever81 institutions 8re involved ia veget8ble rese8rch dthough as 
p8rt of 8a over811 hortfcultur81 research thrust. Institutions immlved in 
veget8ble rese8rch 8ret Horticultural Bese8rch 8ad Tr8fning IaStitute 
(HORTI, Tengem) under the Miaistry of Agriculture: Uyole Agricultural 
Ceatre (UAC); and the Sokoine University of Agriculture (SUA). A map of 
the six horticultur81 rese8rch centers 8nd equ81 number of sub-stations in 
T8aZ8ai8 is 8ppended (Att8CbJSent 1). 
HORTI (Tengeku): Horticulture Research sad Tt8ining Institute in 
Tengeru beg8a offering diploma ia horticulture since 1970. With Dutch 
assirtaace in 1976. the Institute h88 developed into a major specialized 
center for both rese8rch 8ad tr8iaiag ia horticulture. COOrdinltiOsr Of 
R8tiOa81 Hortfcultur81 Rese8rch including veget8bles is vested ia Tsageru. 
UNDP/PAO funded seed production progrnsase (suialy tamto aad onions) is 
8190 lOC8ted 8t HORTI. Sftu8ted at 1800 meters 8bOve se8 level. the ’ 
institute has 33 hb land 8t Teageru proper: 220 h8 8t tideira farm of’vhich 
50 h8 h8ve been 8llOC8ted for veget8ble rese8rch: $0 h8 respectfvely at 
Maniyere md T8ng8; 2 h8 8t West Kiliamnj8ro 8nd Hoshi e8Ch; md 3 h8 at 
Olmotonyi. 
The institute is equipped with screen houses, glras house, l&th/bush 
house, irrigation facilities (both surf8ce overhe8d) 8nd labor8tories 
(plant protection, seed 18b. Soil 18b, tomato processiag l8b Snd cold 
stor8ge) . It is 8180 serviced by plant qrur8ntine f8cilities 8t Tropical 
Pesticide Rese8rch Tastitute: by Seed Testing L8bOr8tOry. and N8tional 
Plant Gene B8ak 8t Arusha. 
VeRet8ble thSe8tCh 8t Tengem 
(i) - V8riet81 perforsuace of five different v8rieties of c8bbage 
under field condition - org8aoleptic test for these cabbage 
v8rietfes ~88 88tfsf8ctorily c8rried out. 
Fertilizer tri81 on the yield of cabb8ge C.V. Drum herd. 
- Veget8ble Seed Production tri8ls on: Onion C.V. Siagida 
V8riety: c8bb8ge C.V. sugar lo8f 8nd tometo C.V. money maker. 
(ii) - fovestigrtions on iadigenous vegat8ble crops includiagr 
. Conducting 8 c8se study on indigenous veget8bles in different 
8re88 in the Northern p8rt Of T8!1~82ki8 8&8ing 8t eV8lU8ting the 
present production 8ad marketing sittutions. problems being 
f8ced by the f8naer8, priority given for production of 
indigenous veget8bles. etc. 
. Le8f yield respoase Of Br8SSiC8 C8rin8t8 t0 the fr#qUMCy Of 
ha-resting. 
. Collection of indigenous veget8bles for the purpose of storing 
different pl8atiag nmteri8ls for future rese8rch work. 
(iii) - Plant Protection tri818 comprising: 
. Screening c8bbsge varieties resist8at to bl8ck ro't. 
l Br8lu8tion of the efficiency of Kocide 101 fa the control 
of bl8ck rot in c8bb8ge c8used by the b8cterium 
Xanthomoa88 c8mpestris. 
ObserP8tioas 8r8 slso C8rried out on the following Vegeitable 
crops Okr8, C8rrot. C8ulfflaonr, Bitter eggplat, cucumber, 
Lettuce. 
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Sokoine Daiver*it7 of AsricuNaret 
The Pmaco-T8amai8a Horticulture Developmeat Project (PTDDP) is based 
in the Dep8rtment of Crop Science urd Production. This project is co- 
fimnced by the Preach ninistry of Foreign Affairs, the Non-Government 
Organimtioa (NCO), CTMADE 8nd Tanzania. FTEDP started ia 1983 8ad it is 
now 8t the second ph8se which extends to the end of 1990, with prospects 
for eXten#iOII t0 Ph8Se IX. 
Among the objectives of FTIiDP is to 8ssist SUA in developing 8 
curriculum ia horticulture 8nd developiag iafr8structure for horticultural 
rese8rch. In this reg8rd. the Project h88 been working on c8mpus 8t the 
Horticulture Dnit 8ad ia two major vill8ges in Piorogoro region, Hg+i and 
M81010. Rese8rch 8ppro8ch 8t the two vill8ges is b8sed on farming systems 
development. 
Rese8rch on veget8bles is also conducted 8t other centers, notably at 
D8k8u8 and 8t.U.A.C. (Uyole 8ad Mbey8). 
Crow, Prioritiest 
Priority crops ia T8az8ai8 8re Sol8aecous vegct8bles (smialy tomato). 
Rr8SSiC8 (c8bb8ge urd r8pe). indigenous veget8bler (SSW8athu8, African 
l ggpl8ats. chorcerus, etc.) urd 8llfums (onion). Major rese8rch thrusts as 
indicated earlier 8re cultivar l valuatioxi, pert and disease control aad 
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incre8singly seed production 8nd post-h8meSt physiology. 
Mnpower 8t Iiorti-Tangent, by f8r the most importuit institution8 for 
vegetable rese8rch 8ad development, is given at Att8ChmMt II. 
Sokoiae Uaiversity of Agriculture presently h8s three horticulturists 
ia the crop science department, two l4sc.s 8nd one B.sc beside support staff 
from other disciplines like plant p8thology, entomology, etc. An egreement 
has also been re8ched with Cornell University for Gradu8te training end 
reae8rch in horticulture in general 8nd in veget8ble production in 
p8rticul8r. ?renco-Tenzanien project h88 three exp8trf8te experts. 
Priv8te Sector iavolvemat 
TMgsny8k8 F8rmers* ASSOCi8tiOn which originally st8rted in 1935 es 
one of the brsaches of the Kenye Pamers* Associstioa is involved Li 
tupplyiag reli8ble veget8ble seeds to its members which now include beside 
the cosassrci81 farmers, the mull-holders. the vill8ge cooper8tives end the 
St8te f8s!lU. 
Horticultural Rese8rch hrs been 18gging behind the food 8ud c8sh crop 
research for a long time. T8az8ai8"s 'N8tiOa81 AgrfCultUr81 Policy' on 
horti.cultur81 crops cle8rly recognizes the potenti ad need for intensive 
rese8rch sad development i.a this subsector over the entire contiauum of 
production, marketing. processing sad export. Private eatrepreneurs are 
being eacour8ged to organize export by lfber8lixing the licensing 
procedures und foreign exch8nge regul8tions (Att8Cbnt XXX). 
, - 
. .* 
& Horticultur:l Reses.rch Centres 
l.HORTI- Tenpru ccru 
2.VRTI- I<a%utopora 
3,SUA- Koro;:oro 
4.CNCLIMA-Dnhwa ~ ~~W~ 
S.UAC-I4beya 
6.HATRIN-Ifakara 
. 
o Research Sub-Stations r 
I 
NAME 
4. 
5. 
6. Miss Marylyn Wonyo 
7. Mr. I.S. Swai 
,12. 
- 
Mr. A. Stiai 
Mr. Daniel N.V. Chilosa 
Mr. D.R. Kisazga 
Mrs. V. lichanjala 
Miss R. Carson 
Mr. D. Marandu 
Nrs. E. Kuandika 
Miss N.A. Kaaya 
Mr. G. N. Nanyaro 
~ 
Mr. 0. Mgerii I 
- 
I 
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MANT’OWER AT HORTI - TENCERU 
QUALIFICATIONS 
B.Sc. (Agric) i 
c!.Sc. (Fruit Science) 
(Plant Propagation1 
ACTIVITIES 
NATIONAL Research Coordinator,, Head, Fruit 
growing and Plant Propagation Section 
E.Sc. (Agronomy) 
. . 
i Asst. Research Coordinator,, head,. Vegetable 
growing, National Vegetable seed Psoductior. 
counterpart 
E.Sc. (Agric.1 a 
B.Sc. (Botany) i 
E-SC. (.Agriculture) I 
E.Sc. (Food Science) x 
B.Sc. (Crop Science) 
M.Sc. (Plant Pathology) 
Diploma (Horticulture) 
Diploma (Horticulture) ~lt 
B.Sc. (Agric.) a 
W.Sc. (Plant Protection) 
B.Sc. (Vegetable Agronomy1 
B.Sc. (Vegetable Agronomy) 
i/c round potato research programmes 
i/c Indigenous vegetable research programmes 
Food science activities 
Further Studies ti PhD 
Further studies -. B.Sc. . 
Head,.Vegetable Seed Production ILaboratory 
participates in vegetable seed production , 
researches 
Head,.Plant Protection Section, 
Participates in Plant Protection researches 
Farm Manager,.Participates in Coordination of 
farmer training courses. * 
Farm Ranager,~Madiira Farm 
16. 
16. 
19. 
- . 
NAME QUALIFICATIONS 
Nr. G.R. Mchau Diploma (Horticulture) 
Nrs. R. Zuberi 
Hr. N. Merinyo 
Hr. J.H.S. Shekidele 
Hr. W.A. Mbelwa 
Vr. L. Hanyelle Diploma (Farm Management) I I Seed Production field work 
Vrs. J.H. Ngowi Diploma (Home economics) f I 
Involved in food science researches 
- 
t 
. 
ATTACHMENT II 
ACTIVITIES 
I Further&x&s - PhD. 
Diploma (Horticulture) a I i/c compound,. Farm System 
Certificate (A&c.) 
. 
Further stxidies - * diploma (Horticulture) 
HORTI Tengeru 
Diploma (Horticulture) I Involved in Plant Propagation researches 
Diploma (Horticulture) involved in Farm work at Madiira farm 
Hote: s Full-time Research staff. 
ATTACHMENT I I I 
Tanzania National Agricultural Policy On Horticultural Crops pp. 116-1.17. 
"There 1s a great potential for producilrg fruits, and vegetables and 
flowers both tropical and temperate varieties, to satisfy domestic needs 
and for the export market. Although the Party has put greet emphasis on 
the expansion of production in "Siasa ni Kilimo," the performance of this 
sub-section has been dismal. The reasons for the poor performance 
include: non-existence of official marketing channels: high 
perishability of the crop; lack of research and extension services; 
shortages of seeds and plantin& m;ltcrinls; poor transport and storage and 
minimal efforts put into irrigation. 
In order to realize the existing p'otencialities in horticulture, the 
following policy recommendations are proposed: 
a) Production should be enhanced through research, extension and 
irrigation. 
b) Marketing (organized) and processing of horticultural crops should 
be giveri high priority. 
cl 
d) 
Location of processing plants should be near producing areas as 
possible to reduce vaste and transport costs. 
Private entrepreneurs should be encouraged to organize .export 
enterprises by streamlining the licensing procedures. 
XntrQductitm 
Zambia is a land-locked country with a surface area of 763,000 square 
%.ilometere e Of tha estimated’60 mfllfon ha of had in Zambia, about 1.2 
million or 201 have been cleared, and only about 5 million ha of cleared 
land is under cultivation. Irrigated agriculture covers about 18,000 ha. 
Of this, 502 is devoted to sugar cane, and the balance to wheat, tea, 
coffee, rice and bananas. 
Zambia’s agriculture is dominated by l tradition81 farming eyetem 
ctmprieing 160,000 farm households (7SZ of the estimated 660,000 rural 
households) who cultivate an average of 2 ha using Vera few modern inputs 
and producing mainly for subsistence purposes. The other extreme, is the 
medium and large male comercial farmers cultivating an average of SO-100 
ha using modern inputs. Between the two extreewe are the emergent fanners 
crtimated to be about 12S.000 who produce significantly from lo-15 ha for 
the market using modera inputs. 
Vegetables are en important part of the Zambian diet, and are 
predoehmatly produced by emall scale and emergent farmers. A few 
coemercial gravers produce for export. Hart exotic species are grown 
during the cool dv season (April-July) under irrigation. end en abundance 
b 
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of indigenous species are grown and gathered during the humid rainy season 
(November&larch). Periods of gluts and scarcity characterize production 
pattern. The eujor vegetable growing areas are located around highly 
populated urban centers of Lusaka aud the Copperbelt. Vegetable production 
has received greater emphasis during the past two decades. 
Prior to 1970 Zambia used to import horticultural produce from 
neighboring South Africa. Malawi and Zimbabwe. Currently, Zambfa does not 
import an7 vegetable produce except for seeds. 
Curreat statue of Vegeteble Research end Manpower 
Vegetable research is conducted primarily by the Vegetable Research 
and Development Team of the Ministry of Agriculture and Cooperatives. 
The Vegetable Research program conducts research at 3 locations: at 
National Irrigation Research Station (NIBS) aear kiazabuka, at Golden Valley 
Research Stat+on aear Chieamba, and at Z&eed Farm. The latter two 
locations have recent17 been added to increase effectiveaeee of the program 
vhich had been based at NIBS for the past decade. The Team has sot been 
able to address the problems of high rainfall in the northern part of the 
country with leached and acidic soils. or the hot dr]r valley areas. 
The progrem is coordinated from NIBS and has 4 profeeefonal staff (2 
of whom are expatriate) and 4 technical cadre. lb0 of the latter are in 
training for B.ec (Agr) and 1 profeeebonaP ia studying for Ph.d. By 1994, 
the Teem is expected to have local manpower as followe: 1 Ph.d, 1 H.ec, 2 
B.sc 1 Dip and 1 Cert. Of the expatriate staff one is in charge of seed 
production and olericultural practices, and the other, .of plant protection. 
The staff has benefitted from professional tours to Zimbabwe and 
Malawi and has I, strong spirit of sharing research findings as evidenced by 
several technical publications OQ a variety of topics. 
Crop wioritieet 
The priority vegetable crops are as follower 
So1aaaceaer Tomato, Africaa eggplant 
Braeeicae: cabbage, rape/ewetarde 
Alliumer oaion 
Indigenous Leaf7 rpeciee: Cleome, Amirenth, Corchorue 
Malvaceae : Okra 
, 
Current research thraetet 
Research Thnrete are aimed etr 
1. Cultivar evaluation to determine adaptability/yield potential. 
2. Gmeration of production packages to increase production. 
\ 
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3. Seed production particularly the biennials. 
4. Indigenous vegetable species with respect to ~ermplaem collection, 
production/consumption surreys, selection, yield potential, nutrient 
coateat and seed production. 
5. Geneplasm etaintenance. 
6. Crop protection to determine cheaper but effective vaye of integrated 
pest and disease control. 
Facilities and FUndin&: 
Research facilities are very modest: a cold room. a modern nursery 
aad a field house exist at NIRS, and a aew complex of offices, stores, 
field laboratories. etc. are being constructed at Golden Valley as the 
future hub of the Research program. 
The program is funded by SIDA and executed by Svaloef AB Company along 
with other coamoditV research progrme since 1982. The major objective of 
all programs,ie to establish and consolidate seed production and folr this 
reason the program is linked with the Zambia Seed Co. The Government 
contributes only the ealariee of local staff and the entire recurrent and 
capital expenditure is provided by SIDA. 
Other Inetitutioner 
Other iaetitutione involved in vegetable research are as follows: 
Zambia Seed Co. has a Farm and a Vegetable Seed Production Officer who 
organizes seed. production with contract growers. ZamSeed produces and 
markets reeds of a number of vegetables locally including those of 
prominent indigenous species (see Table 1). 
The Seed Control and Certification Institute (SCCX) plays a key role 
in the pre-release and release of cultfvars, field inspection and 
certification. 
The National Food and Nutrition Comsisrion monitors patterns of 
nutritional (deficiency) diseases and promotes balanced nutrition 
among the vulnerable groups. 
- The National Council for Scientific Research has carried out nutrient 
analyrer in traditional vegetable species. 
The SADCC Regional Gene Bank (SRGB) located in Lusaka has a regional 
mandate for conserving germplasm. 
The University of Zambia’s School of Agriculture provides tuition in 
general agriculture but offers a few courses in general horticulture in its 
B.rc (agric) curriculum. The Department of Crop Science has one Ph.d 
horticulturist working on indigenous vegetables especially amaranths. 
, 
Table 1 
Vegetable seed sales (1985) 
(lodAy produced seeds) 
Crop Quantity (kg) Indigenous Crop Quantity (kg) 
Rape 14137 
BCalS 6110 
PeaS 4334 
Tomatoes 2974 
OlClS 1905 
cbinesecabbage 1561 
callots 771 
Amaranthus 14 
Date (Cochonu spp.) 0.5 
Africaneggplant 6 
Cleome (Cat’s whiskers) 0.5 
Bramica S pp. 2 
Swiss chald 
sq* 
Egg Plant 
Pumpkin 
cauiiflowa 
Cucumber 
Watermelon 
Lettuce 
Bell pepper 
Hot pepper 
Muskmelon 
. 
504 
236 
200 
188 
184 
178 
171 
120 
77 
38 
27 
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Constraintsr 
The basic constraints are shortage of manpower and total dependence on 
external assistance for research funding. Extension work for vegetables 
oriented towards the smallholders is extremely weak aud research-extension 
interface is virtually non-existent. 
4. ZIMBABliE 
Introduction: 
Ziatbabve produces a wide range of horticultural crops including 
vegetables. Difference8 in altitude ranging from 300 meter to 2600 meter 
above the sea level allow production of both temperate and topical fruits 
and vegetables. The majority of these crops have been under production for 
many years and are marketed both ia the local and export markets. The 
thriving industry. as far as export is concerned has been dominated almost 
completely by coamercial growers supported by private sector seed companies 
tissue culture laboratory. and packaging and processing facilities. The 
industry has been generously assisted by gove&sent in terms of foreign 
exchange allocation, export incentive, etc. Horticultural Promotion 
Council comprising of all rectors of farming groups. i.e., coxnercial 
growerr, mall and c -al farmers, and state farms and of companies 
involved in the industry is the major supportive institution behind the 
impressive export drive to Europe. Government has currently undertaken a 
number of horticultural development projects to upgrade and encourage the 
cosmanal peasant and small-scale vegetable growers particularly around 
major urban centers at Harare. Bulawayo and k&tare. 
Production Pattern of Veeetableet 
In the South Uestera part of Zimbabwe where grapes is the major crop 
along with plantations of pecan nuts and strawberries, a few large and many 
small-scale growers supply the Bulawapo market with tomatoes, onions, 
cabbage, broccolis, cauliflower, green beans, peas, pumpkins, etc. 
throughout the year. 
In the lower altitudes such as the Honde and Buma Valleys, beside 
great quantities of tropical fruits, (bananas, pineapple, l.ichis. avocado, 
mangoes and grandilla) melons, cucumbers, aubergins and pepper are produced 
during winter. In the colder higher altitudes, where deciduous fruits are 
grown. fresh vegetables for the local market and a limited quantity of seed 
of selected vegetables are produced. All of the country's seed potato is 
grown in the Nyanga highlands. 
The main stone fruit and pecan nut plantations are located east of the 
capital city of Harare. Large areas are devoted to grapevine growing in 
which both large and small-scale growers are involved. Kiwi fruit growing 
iS On8 the increase here and in Nyanga area farther east. Around the 
capital city, Harare, the emphasis is on market gardening and the major 
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produces are onions, tomatoes, brassicas of all types, beaus, carrots, 
asparagus, capsicums, etc. 
In the South and Western lowveld of Zimbabwe‘around Hippo valley, 
where a variety of citrus is produced, vegetables such as toautoes, 
pumpkins, squash, susceptible to lower temperatures ia the higher altitudes 
in winter, are produced. 
In Masvingo province, mostly mid-way altitude between Harare and the 
lowveld,both cool season and warm season types of vegetables are produced 
a11 the year round. 
Shamva area, northeast of Harare, produces papaya. pineapple and a 
variety of vegetables. The Midlands area produces-all types of vegetables 
with one of the largest tomato and cucurbit grower located here. 
Current status of vegetable reeearcht 
Horticultural/Vegetable research is carried out by the Horticultural 
Research Center under the crop division of the Department of Research and 
Specialist Services. Headquarters for horticultural research m is at 
Horticultural Research Center within the Grasslands Research Station at 
Marondera. Research work here basically concentrates on temperate 
vegetables. Recently experiments are being conducted for vegetable growing 
in vlei areas (dambos) or swamps with hydromorphic soil. The clientele are 
b. 
specifically the cossnuna 1 farmers in the highveld marginal areas. 
Inyauga experiment station and Coffee research station at Chipinge 
mainly concentrate on fruits. The Loweld research station at Chiredzi 
conducts extensive research on sub-tropical vegetables, particularly 
tomato, onion and cabbage. 
Significant work has been done on leafy greens, particularly 
amaranthus, in terms of germplasm collection, screening, selection and 
yield evaluation over the last ten years. The results and the high 
yielding varieties have been extended by the Department of Agricultural 
Technical and Extension Services (Agritex) to 400 home/nutrition gardens in 
the c-al area. 
Agritex also conducts some on-farm adaptive research in collaboration 
with DRSS. Programs are drswn up annually by the Cosmittee for On-Farm 
Adaptive Research and Experimentation (COFRE). At present there is an 
ongoing PA0 project on training and inductive research formulated out of 
farming practices. The findings go to DRSS for research and analysis and 
the results are fed back to extension workers. 
Another institution which is actively involved in cultivar evaluation 
and seed production is Agricultural and Rural Development Authority CARDA). 
The Nijo state farm under ARDA is a large producer of toauto sud onion over 
32 and 4S hectares respectively. Intensive smnagement practices have 
I 
- 21 - 
resulted in very high tomato yields of 100 ton per hectare. ARDA has 
recently received the mandate under the Seeds Act for seed production. 
Uany of the coPmercia1 growers engaged in the export sector receive 
technical assistance from importing countries. 
Crop orioritier and Research thrustsr 
Vegetables receiving priority attention in research and development 
are tomato (mainly selection for heat tolerance), cabbage, onion, rape, 
pepper, peas and eggplants. Major research thrusts so far have been 
selection and screening of germplasm and cultivars for adaptability, high 
yield and heat tolerance: pest and disease control and crop husbandry. 
Future priorities include breeding program for pest resistance in tomato, 
seed production and cytoplasmic hybridization. A tissue culture laboratory 
is being set up at Marendaro Center with World Bank assistance. There is 
also close collaboration with the University of Zimbabwe, particularly with 
Dr. A. Ian Robertson working on molecular biology, genetics and plant 
breeding. Similarly, capacity is being built up with World Bank and ODA . 
assistance for post harvest physiology and crop protection. 
l4anpower Develoment t 
Currently, there are nine professionals in the various experiment 
stations working on both fruits and vegetables. Of thsm, two are abroad 
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for graduate studies. IIn Agritex two out of 3 positions for 
horticulturists have been filled in. Of the two one vi11 be coming back 
soon from H.sc studies abroad. 
The university under a collaborative program vith Michigan State 
University introduced horticultural courses in Crop Science Department. 
Two Hsc.8 have joined the department while Dr. Rice from H.S.U. has gone 
back to the States. A prOpOSa1 for introducing a nem B.sc. program in 
horticulture has been approved by both the university and the national 
planning authorities. SPAARlSADCC report on Strengthening Higher 
Agricultural and Natural Resources Education in the SADCC Member States 
(April 1989) also provides favorable consideration to the proposal for 
building up indigenous capacity within the region. 
Constraints: 
Number of researchers specializing in vegetables is rather inadequate. 
Conceivably because of a thriving export industry, research priorities are 
directed more towards the large cormwrcial growers producing fruits: cut 
flowers and selected vegetables rather than tovards communal peasants and 
small-holders growing vegetables for home consumption and local markets. 
Recent attention to vegetable growing in vlei areas (dambos) is a welcome 
change - So also, the establishment of home/nutrition gardens. However , 
the need for specialization in vegetable research and a stronger 
orientation towards the peasant sector is widely perceived among the 
ZIMBABWE 
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policy-makers and the leaders of the National Farmers Association of 
Zimbabwe. 
OTHBR coIlNmIEs IN TEE SADa REGIO# 
(borpted from secondary s-or) 
5. LESOTEO 
Lesotho has 400,000 hectares of arable land of which about 17,000 
hectares is used for vegetable production. Export crops like asparagus are 
generally growa by comercfal farmers. But they are also grown by state 
farms for sale and for demonstration. Home gardeners grow vegetables 
mainly for consumption vith a little surplus going to nearby markets. Of 
the various vegetables grown, i.e. cabbage, tomatoes, carrots, Swiss chard, 
beet roots. green peas. asparagus, etc., cabbage constitutes about 002 of 
the vegetables grown in Lesotho. Asparagus is grown by large farmers (in 
1987 there were 583 asparagus farmers) for export to Europe after being 
processed at the Masianokeng cannery. As far as cabbage is concerned. more 
than half of the cabbage marketed in Lesotho is fmported from South Africa, 
while home garden production accouats for about 50 percent of the local 
productioa. 
Asparagus sumives well under low rainfall condition of Lesotho and 
because of the climate is disease-resistant. Research thrust is mainly on 
agronomic practices and fertilizer response. Research results show that 
a 
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cabbage can be grown round the year in the lowlands of Lesotho. Research 
work is conducted oa evaluation of both non-hybrid and hybrid culticrars, 
pest control and crop husbandry. 
L8sOthO Agricultural College offers a three-year diploma course in 
general agriculture. Because of lack of specialized horticultural training 
in the country aad ia the regioa, students are seat to Egertoa College in 
Kenya. 
6. MALAWI 
The horticultural industry in Malawi is young but has great potential. 
The variation in altitude which ia turn affects the climate makes ir 
possible to grow tropical, sub-tropical aad temperate horticultural crops 
well. Currently important vegetable crops are sweet and European potato, 
cabbage, tomato, onion, garlic, green beans, lettuce, green chillier, red 
brids eye chillies, ginger, turmeric and sesame. 
Production coastraintsr 
Major constraints to production of horticultural crops are identified 
by horticulturists with the help of the growers themselves and through 
l groaomic and socio-economic surrreys conducted by adaptive research teams. 
Experiments are proposed and designed according to the identified 
constraints, and soaducted at Bmmbwe Agricultural Research Station, as 
also on Estate farms and smallholders’ plots. Some of the major 
constraints, beside scarcity of credit facilities to buy high cost inputs, 
are inadequacy of high yielding good quality cultivar; insufficient 
execution of recosssended pest control measure: lack of trained personnel in 
both research and extension and little or no extension service: high risk 
involved in marketing perishable produce; and lack of research and 
knowledge in post-harvest techuology. 
Research Activitiesr 
The four major areas of research are outlined below: 
A. Crop Improvement 
1. Plant introductioa and building up of a local and exotic 
germplasm reservoir. 
2. Cultivar screening and evaluation for possible replacement of 
flw yielding cultivars with high yielding oaes. Research 
efforts in tomato, for example, are on screening about 75 lines 
from AVRDC for heat tolerance and evaluating nev releases for 
yield as compared to the current cultivars. 
- 26 - 
B. Crop Production 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
a. 
Studying the plant-climatic relationship to determine the 
suitability of areas for specific crops. 
Monitoring causes of loss in yield and quality due to cukivar, 
management or pests. 
Crop nutritional requirements emphasizing fertilizer quantity, 
quality and method of application. 
Water management and irrigation regimes. 
Plant population. 
Time of planting. 
Weed control systems. 
Rootstock evaluation and standardization. 
9. Seed/plant selection, multiplication and maintenance of basic 
plant material and propagation for farmers. 
c. Crop Protectioa 
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This involves studying and screen&g the available pesticides and 
development of spraying schedules for the control of insects, nematodes, 
and fungal. viral and bacterial diseases. 
D. Post Euvest Techaology 
This covers research on maturity standards, produce handling, storage; 
processing, marketing and utilization. 
Ihammer develomatm 
Buada College of Agriculture has been offering a five-year degree 
program since 1967 over sad above a 3-year diploma program in general 
agriculture. Out of the Bunda college graduates, 11 professionals were 
vorking on fruits and vegetables, as of 1986, 2 with four researchers 
specializing in vegetables including potatoes. A lecturer in Bunda College 
has been pursuing his studies for Ph.d in horticulture in 198748. The 
horticulturist in Buada, after hi8 training, vi11 start a post-harvest 
physiology course. Natural Resources College in Malawi offers a 
certificate course i.n the principles and practical procedures of vegetable 
production. The course has an evaluation and weighting of 601 practical 
aad 402 theory. As V.X. Saka of Bunda College points out, there is a need 
2 Horticultural Research International Directory of 
Horticultural Research Institute and'their activities in 
63 countries, Wageningen, 1986. 
. 
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to broaden the existing courses both at the degree and diploma/certificate 
level and that provision should be made for graduate studies both at M.sc 
and Ph.d levela.! 
Swaziland is located on the South-eastern part of Southern Africa, 
between latitudes 25 and 27 and between east longitude8 30 and 32. It is a 
land-locked country surrounded by South Africa on all rides except for a 
portion of the eastern border, which is formed with Mozambique. The area 
of the country is 17,000 sq. km. with a population of more than 600,000. 
The climate is sub-tropical with hot sumnets and dry cool winters. 
The physical features of the land, however, modify this general climate 
slightly thus resulting in 4 agro-ecological regions. These region8 
stretch from north to 8OUth. The western region has the highest elevations 
(Highveld) while the lwert region (Lowveld) is on the eastern side. The 
two intermediate ones, the Middleveld and Lubombo Plateau (a relatively 
small area next to Mozambique) are somewhat similar in elevation and 
climate. 
Production of Horticultural Crops 
3 Proceedings of SACCIUI Workshop held in Blantyre, Malawi, 
23-27 March, 1987. 
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Pamere engaged in fruit and vegetable production are categorized into 
the Title Deed Land Owners (TDL) and Land Tenured of Swazi Nation Land 
(SNL) farmers. TDL fnnnere greatly excel in fruit and vegetable production 
as compared with the SNL farmers (Table I). 
Most vegetables are produced in winter becau8e the traditional 
ag~on0mi.c crop8 (fnaite, cotton, and sorghum) do not compete for time at 
this period and there are less disease problem8 with the crops at this time 
of the year. 
The TDL farmers are much better able to tap markets in foreign 
countries, because of their ability to produce a constant supply of quality 
produce and to locate and reach the market outlets. The SNL fanners on the 
other hand are at a disadvantage: they do not have the knowledge of the 
market requirements and lack the capital to set up a successful production 
operation. 
. 
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Tnble 1 
Estimated Yield and Area for Selected 
Vegetables by Farmer Groups, 1980 
Swazi Nation Lnnd (ML) Title Deed Land (TDL) 
Area 
(ha) 
2 of 
Tot81 Prod 
Area (tons) 
Yield 
Iha 
(tons) 
Area 
(ha) 
I of Yield 
Total Prod /ha 
Area (ha) (tons) 
Crop 
Cabbage 
55 17 633 12 134 22 2680 210 
Tomato 
99 31 1405 14 143 24 2860 20 
Potato 
15 5 164 11 154 26 2310 I.5 
Gr. maize 
107 33 535 5 91 15 455 5 
. 
Production Potential: 
The potential for vegetables and sub-tropical and temperate fruit is 
enormous in the country. The different agro-climatic zones in the country 
8tbke8 this possible in the Highveld and upper Hiddleveld. Vegetablso may 
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be gmwn during most of the year. In the 1Ower elevetfons (HiddleveEd and 
Lowveld) sub-tropical fruits and vegetables grow well. 
Rivers are a big asset for the Hiddleveld and Lowveld where there is 
ample land for cultivation but less rbinfbll. The planned construction of 
dams across the rivers to catch flood water will help put more land under 
irrigation. 
Vegetnbles in the country nre traditionnlly grown by SNL fanners 
during the winter I8onth8. But with the discovery of heat tolerant 
vegetable varieties (e.g. cabbnges, cnrrots, Onions) it iS pO8Sible t0 grow 
vegetnblerr 811 year round. As 8 more fbVOrAbl8 marketing SttuCtUre 
develops nnd fnrmers become aware of the potentinl incomes that cnn be 
derived from the production of fruit and vegetable8 this is expected to 
change. 
Between 1979/80, when 8 bnn on the importation of fresh fruits and 
vegetables into the country was initiated for a period of sever81 years, 
production by fnrmers increased by 312. This shws clenrly thnt farmers 
hnve l potential for producing vegetbbles but nre hindered by the lack of a 
marketing system. 
The l vnilnbility of markets vi11 surely encourage farmers to try 
growing both new crops that nre being promoted and the more trsdftfonal 
ones. 
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Research: 
The country ha8 one main research station located in the Middleveld. 
There are sub-stations distributed in all the agro-climtfc regiona. The 
Objective8 of these research station8 are two fold: 
1. To solve problem8 that hamper vegetable and fruit production. 
2. To introduce and evaluate fruit and vegetable cultivars for 
adaptability and to develop new production techniques for them. 
Contrnry to the past bgricultural reoebrch. which vas primbry directed 
tOward the need8 of the larger TDL farmers, the currep+ resebrch puts 
emphasis on the small scale SNL fnrmer who is lngging behind in production. 
Consequently on-station resenrch results are further tested on 
fbrmers' fields to find their npplicnbility to the farmers' situation. 
This on-farm work is being carried out by the Cropping Systems and 
Extension Training Project funded by USAID. 
Vegetable projects center nround the evaluntfon of varieties for major 
crops, the testing of modified productions systems, the introduction of new 
Crops, and low cost irrigation technology. 
Long-day onion tests ware started ia 1983 to identify varieties thnt 
would satirfnctorily bulb under 8uncuer day length conditions. Currently, 
only short-day varieties are grown in the winter. Several cultivars which 
produce marketable bulbs in sumer have been identified. The testing of 
growth regulator to enhance bulbing ha8 now been added to thir effort. 
Practices that show promise at the research rtationr are usually moved 
into the on-farm research program. Trial8 in thi8 Category that are 
currently underway include evaluation of varieties of toautota that are 
resiatnnt to bacterial wilt. 
Exploratoq trials are under way to provide information useful in 
making fertilizer reCoUmWdatiOn8. Rater of fertilizer reconraended 
previously wre directed to the large scale ?DL farmers and were not 
feb8ible for small rcblt farmers. Rnter of N, P and K are being tested in 
on-farm experiments. Similbrly, triblr are going on to evaluate lov 
technology dip itrfgbtiOn for small farmers. 
The Faculty of Agriculture of the University of Swaziland offers a 
B.sc degree program in general agriculture and also a diploma program. No 
degree or diplonu programs 8th offered in horticulture. Horticultural 
courser l re offered both in the degree and dipkma program. There comprise 
in term8 of teaching contact hOUr8 per week, 14.62 axid 21.62 of the total 
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crop production courses and 4.23X and 6.231 of the total cwarres, 
respectively. The degree aad diploma programs l ttract S&dent8 from 
Botswana, Uganda, Lesotho and Xambia.4 
( i) me toh Of Research 
The main tbrk of the Agronomic Research Inrtitute is to vork on the 
main aspects related to the technology and varieties for development and 
improvement of vegetable production. 
To achieve these objectives, the Horticultural Division maintn.ins 
experimental trinlr for selection of better ndnptable varietite, us.ing 
imported collections. 
To&7 8 diversity of varieties of different types of vegetnbles whose 
characteristics of ndaptntion nre not know are used. 
The present experiment81 progrbm bin18 bt identifying varieties fram 
those under production today nnd others just imported a8 samples, vith 
better yielding qunlities during normal vegetable season 
(Pebrua~ISeptember) . During the slack senson (NovemberjPebrunry) the same 
4 Horticultural training at the University of Swaziland, 
SACCAR Workshop, 23-27 March, 1989. 
varieties l re tested to determine those that are euitoble for the summer 
time. 
In the rhort term the program foresees the develomnt, mltiplication 
and production of vegetable reed. 
The ffrrt phase of this program will take pl8cr 8t experimental 
station level land nt the existing reed production and multiplication 
centers. Later it will spread to other Production units, like state farms, 
cooptr8tiver or private farm. During thir phase, trials will focus on 
cabbages, lettuce, tomtoes, onions, g8rlfc and pumpkins. 
However, there is a need to rehabilitate experiment81 stations by the 
provision of personnel and by improving the building8 which deteriorated 
nfttr independence. 
POr the time being Experiment8 on vegetable8 take place in Umbeluzi 
and Chokve, for the south tone, Surrun Denga, for the center zone and 
Lichinga for the porth zone. The last two have similar nltitudt nnd 
clinmte. 
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(ii) The Link Between Research and Rxtenrioa 
Before independence research was not done and 80 there ~88 no l.ink 
between research 8nd extension. 
Mozbmbique is now giving priority to research for improvement of 
production, and to the transfer of experimental results to the producers. 
In horticulture, one of the first progrnmr was through the so called 
Casn Agrarfa in green zones especially in klaputo City, which hnd 6 of them. 
The Casbs Agrarfa hbs 8 team reSpOn8ible for contacting the producers 
cnlled 9aonitores’. They l re distributed to the different areas under a 
zone of the respective District. 
The monitor8 give technic81 b88i8tbnct to the producer8 by providing 
information on how to produce, and by selling small plnnts from the 
nurseries and nuking demonrtrntions of technology in the fields of the Casa 
Agraria or in the prOdUCer8' plots. 
Within the Hinistry of Agriculture. the Nation81 Board for Rural 
DeveloplPent wns created to repackage information under the rurbl extension 
philosophy. 
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Training progrems on extension are taking place at various levels. 
Some experiment pilot programs rre’8lso being tested for better and clear 
definition of application of extension methodology.’ 
' Excerpted from an article, Horticulture Production in 
Mozambique by Jorge Mabay Tembe, National Agricultural 
Research Institute, Mozambique (SACCAR Workshop, Harch 
1987). 
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